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forekokd 

In the summer of 1970, the U. S. Department of Justice took legal 
- I 
action against ten chlor-alkali plants to reduce or nliriinate discharges * 

f 
of cercury. As of September 1972, only interim stipulated agreements j 

" . • * 

for abstinent vcre in force for cost of the conpanias. This report was" ' ' \ 

prepared in response to a request by t:ha I)5<.part.-nent of Justice that the . • . !• t-

..ohn,.caj. acta on the plants and environs be updated in the following j 

*.rer-s: f 
1 » 

a) location of sediment deposits and the mercury content, 

b) current mercury levels in the effluent, and f 
i 

c) results of a current iri-plant investigation and evaluation. v 
• t' 

T.'iis report responds to the Department of Justice request. j 

r 

i  
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V SUMMAKY AND CONCLUSIONS 
/ 

la order to obtain up-to-date information on insrcury dincharges •! 

fn2 ~li:;a Ch"~ic-1 Corporation, Solvay, Kcv York ::nd the nsrcrar/ j 
I 

w  . . i . . . _ i n  t h e  C r . o n d a g a  L a  - . z  f t e d i i t a n t s ,  f i u l d  s u r v e y s  v e r a  '  

carries-cue in Dar.CE.bar 1972. iUsred on. the fcvalvceicn of data mud ' • 

firnts obtained, the follow?-.:; cr.:v..'lMsioiu: \r,;-.y bo. drsvn: : 

1. Yhu H-cNy ;.VJV .J 3C r..e-:cv.ry discharge by Allied C'.ion'col. 

an rep or tad by the company to the U. S. Jtiu&lce Dapattftcse, 

been loan than co a—half pound per dry itaiiimua 
r  I 

purt_i.wt.Cii by tno existing stipulation frcj each of the [ 
i 

two cnior-a.li:ali plants. However, die chars as on indi- f 

viduol days have. exceeded this limit for the vast olrnt ~ 
) * ; 

*' '-=">2 r.ot bear, raycrfcad. ; 

7" 72h ''st" nhc*' tbtr thn "v-ct Plant dischar^d 1.12 poaadss ! 

t:.c rtcrcury on cha d:.y c-.i soup ling, more rhna double ! • I 
the O.f pound pur dry limitation. 

•  •  

The plri.t disahar^uc! 0.03 pour.de of n.trenry <:• cod ; 

C U  ! .  

/.Hied Chruic-tl Corporation io interpret..'.eg the rr..-s; i;.»r 

°tiers to allow eritbions of higher tiirr.hv-
t  
i .  

valuvs cUvrirg trentir.ntc upsets free: it.v vtahly riper;. : 

cr. mercury d i.jci;arc:~r»» 

birecr. ... lev.' taatmrensi'ita on the vnste d"? ••.nh.irsgc.a a:v j 

\. 

u. 

n. 

nc r. 5« • 
! ; I; -
I <. 



the on* Moar-iiny 8aopi. of «.-» ,U8ch»r8« fron the coat 

flume was acutely toxic to aquatic life. 

. Kinds tout, „0»?s and turbid conditions la the waste 

Ponds. Procedures for controlling pond overflows on 

windy Jays arc not adequate. 

/ailed Chenicai Corporation reduced Its rercury dis

charge to the water enviroancM fron approximately 

22 pounds per dry prior to VJ70 to less i ;,ourid 

per day. Further reduction is still necdad. 

Steps to reduce nercury have been token on floor 

washings, drips end spills, cell roon roof runoff, 

end bo:-: ventilation systea, wash ehanber water, west 

Plant hydrogen, Ine, and caustle soda. ' 

A revert has recently bean , . 
3  a -Ln-"--iled to collect mercury 

from solid wastes. 

Ike eonpnuy Is studying water reduction raasercr, 

ooifide treatcent for concentrated mercury waste 

" J ^cr -saucing mercury frc.n tr-» s3-e ... 

It7CJ"S:<rj' Chails1^ to in the ,,2rcu,y Cb1,^ 

«>d xlo&r nad trench linings. 

',Jre or-ori- is needed with housekeeping practices. 

Th* nBtwel bc,ch^?-^ cc^cni-ration of tuveaxy i:, 

Onondaga LoVo 3 :*• i > , ...s l':;,.c Lnr-.n Q.^ rf/'•-> _ 
" *"o' *-u v. 

^ tvsic. Mora than J.0 percent of Or.oitda«4.. 

La'C C05:tc:n surfaca sediments ere ahovc natural 

b2c!:?:rc;irc!. 

-2-



"The arenl distribution of r.:;rcury In bottom scdi.vats 

of Onondaga Lake Is not uniform ••• concentrations vary 

vldely from place to place. 

The concentration of mercury decreases vith sediment 

depth to background concentrations generally at less 

than 2 feet below the sediment surface. 

liighcsu sadiuant mercury concentrations r.rJ r.cnr the 

tvo Allied Chemical plant tUnchnrgr:.:.. 

Most of the Cnoncrgc Lake sndiscents ore vary soft 

(cud-like) sad oily, contain a variety of colore, .end 
I 

appear to be predominantly of nan-made origin. 

Comparison of volatile solids and mercury content 

indicate that three system-, of deposition are active 

and overlap in Onondaga I.cke - (1) chore erosion and 

accretion, (2) introduction and deposition of ncdir.ents 

(including mercury cf .-ran origin) in the vicinity of 

discharges, and (3) redistribution of initially deposit 

sfedineats along Vith primary deposition of Inss dense 

org.-v.ie wctos. 
% 

';b?.:iis;:vihv-tion is r-av d'v.Lunnt uith rcrpac:- ;:o rcory 

since discharges have • ncn reduced. Red:!.;I* r i*>«tiet. 
— . .  « * u » -

forcec (vr.ves and cure en'...:) era active ova:: cue entire 

lake, Fluv-through of the .lake cannnt ha consld i-ve-.l 

a prima sediment transporting fore.-. 



Although ne.irly nil of the lake sediments near the 

surface co-t'-uin r.:urcury, ulffcrcuces in analyses and 

sampling methods between this and earlier surveys and 

comparison with estimated discharges leave a question 

as to the precise mercury present. 

xne total voluaa of sediments containing mercury of 

levels above bach-round is estimated at seven million 

cubic yards. 

The volume and desirable condition of Onondaga Lake 

sediments appears to result from a number of discharges 

sr.d is not vhoiely attributable to Allied Chemical 

effluents. 

Mercury levels in Onondaga Lake fish flesh are signi-

xicantly higher than background levels in fish. 

Mercury levels in Cnc-adage Leku sediments nay adversely 

afreet lake biota, but the relationship has not yet 

beau established. 

j.or.c State water quality standards for Onondaga 

—arc not baiug met as result of the Allied 

wn-r2iccl Cory or.-, ilea discharges and other sources. 

- e-.-pcril-r;, tc:.ie components and celt Levi cue 

^e--»';sncu3, such as mercury, are among those ito..:-
KU-

prohibited r.y the standard';. 

decision or. mticnry in the lake -cdir^rits 

::ust car..-.icier the overall lake problems and their 

i elar.iotithip to wnte>: uses. 



KECo:o:i-.:;oATio:;s 

The goal for the discharge of mercury by Allied Chemical 

Corporation via the water route should be zero. 

As an interim, the amount of mercury discharged to the. water 

environment should be reduced to 0.1 pounds pi*.v day total for 

both Allied chlor-nlkali plants. This should be applied and 

m-ci:.'. torc'j da.-..>.y and include any discharge to tha cv? t top oil tar: 

treatment plant. 

The existing waste ponds should be eliminated as the primary 

method of external treatment for mercury bearing streams from 

tat cnloi—alkali plants and a batter procedura should be used. 

Consideration should be given to one treatment system for 

bath plants and should include flov measuring equipment. 

A flow reduction program for the chlor-alkali plants should be 

developed end implemented. 

A stringent housekeeping program should l»a iniplar.euted in 

the cull buildings. The floor and trenches should be a", ted 

i.Atu u s.vjuth surface onci sen 1 pots end any ether flews should 

net overrlc.v onto the coll room floor. 2'ore --ffort is needed 

vivri preventive maintenance of potential leak units, i'etier 

methods of cleaningjup large ̂ u.i3is are needed. 

Vest gasas from the retort should checked for mercury. 

Yl- -- measuring devices for the vast* bed y.-urflow, east flu-;:: 

see west flume, should insr.sd J at sly be '.r.-.-c fully opr. y.'una?. 

and used to calculate waste loads to the v-icr environ,:.-enr. 
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son 

On reports t<> the iJ. 5. Attorney r.r the HnvJ ror.uenr.n.l i'roteotion 

Agency, actual r.-vtcury values found should be reported. 

The method of computation of the amount of mercury discharge 

and the applicability of the exclusionary clause of paragraph S . 

of t! le intarin stipulation should be clarified. 

The source of acute tonicity in the east flur.:e discharge 

should be found cad corrected. 

ilurcurv diecharged to tl;-: lr arid to grounders.tec near the vn'ocr 

ponds should continue to be i-v.vitared cv:d should be 'exported 

tu the Environmental Protection Agency. 

A concerted Federal effort should be given to relating mercury 

content of fish to that of sediments, preferably in an area Vh ' 

vith a vide range of sediment mercury content, before a decision 

is cede vith respect to the disposition of nercury contaminated 
v r 

Onondaga J.ab.e rodine-.f. Koesvar, any stipulation should cst-r.linh 

the Allied Chemical Corporation's responsibility for tire existing ;• i 

mercury io} tha sedimanf.s. 

do. it ion to ilw r-.o.-cury problem created by /-.llicc ChcTuical> r. 

c.'rlrr> should ha rrde regardins responsibility ;;f other V. 

c ^ i  c ~  -'.uilutiuu for the -undesirable ccv.citic.i c.f tns .lal^ 

.1 s ; ' • ; 
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This investigation has bc-aa vir.de to gather further infotv.ion for 

U:n case of the United Stat-it: of America vs. Allied Chemical Corporation 

.:n the United States District Court, Northern District of Meir Vork, Civil 

.Action I'o. 70-CV-256, rith respect to mercury discharges to Onondaga Lake. 

The only kr.ovrn significant ..ov.rce nf the 1r.2rcr.ry to Cnor-d.vga 

• ' n the Allied Chemical Corporation at Rolvay, Ks.v Tor?:, ",'hich has operated 

•n-j mercury cell chlcr-alkr.Ii plant since 19A6 ant' a r.'irocrl rir.un !£j?. 

plants arc location near the southwest corner of the like ami dischige 
l  

the lake at the plant site and via Niuemile Crock, about 2.5 dies 

•:»:?. TI. S. Environmental Protection Agency along -»;i tl: the are el and 

•lure•"vie extant.. 2 lea sure rent. 3 vera rede of the characteristics of the 

:?.st .var.er discharges of Allied Carrier.! and plant, practices for reducing -
! 

r".;o mercery content of these discharges vera reviewed. Scrlirrr.irr- i-nrc 

.:ie\«luu between Dace near 1' and 3, 1272, while. r. survey of r!:.,. Allied 

• •-icnl discharge vac carried cat December 12 and 1?, X?'/2. 

In addition to the vatcr rsur.i; ::.crcv.i:y c«a L-: d.i::char! *• the 

r-i re .v..:: nt and recck Or. on org a A eke ?.y rare.", of ee:Cain plr.at r'.rol 

~ crc. J'cvcvsr, the i5-?ayjr«i5fcn*. air amisric-ns vns beyoui tc.:-

•ta;" '- of thir irvcry-igrr'on. 

J: f 
• « 

I •.» 

». , . .# 

{.«•'? r'- ti to trie northvest. -v 

> -5' 
Existing mercury content oi tlie lake sediments vss detanaiae-i by --'4: 

. r; 
*•: v •:.'. 
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Air ontrcicr. regnlntions for i-arcury from ciilor-nlkali planer 

vc- recently been promulgated by the u. s. Environmental Protection 

-r.cy under Section 112 of the Clean Air Act and limit the total 

issioa per plant to 2,300 grams per day. 

A comprehensive report entitled, "Onondaga Lake Study", Project No. 

Oc'iC FAC 4/71, was recently prepared for the U. S. Environmental Protection 

ency by Onondaga County, Nev \ovk :.!ia its consultants. This report 

riems Che characteristics of Onsndaga Lr,l\c. end problems other than 

rcuvy, such as chlorides and oil sludges. Any final decision on 

rcury in the lake sediments must consider the overall lake problems 

d their relationship to vatcr uses. 



STUDY AREA 

Onondaga is a relatively mall natural lake in H e w  York with an 

of 4.5 square r.ilcs. It is located in the southeastern part of the 

.nka Ontario drainage basin adjacent to the city of Syracuse. It 

.rains northerly to the Seneca TdLver, thence to the Oswego River 

• ich enters the south-east corner of Lake Ontario. O.i aid a hake 

t'"- northeast, also drains to the Oswego River. The Soneca River, 

' Fiver and 0acids Lake ere p;;rt of the main route ok the Nan 

.= .k Scate e,crge Can.nl. Onondaga 7.she is a spur to that system. 

lac la.ves were forzied by glacial scour and dimming of streams during 

..s Ice Age. fuey have been in existence for 10,000 years or more and 

ndrrgoing natural aging processes. Thus, nan's activities have effected 

; - - for a. relatively short period. 

Tr:.butr.-y flow to Onondaga Lake totals about 315 cubic feet 
i 

s^icc.iu vO'S). Tne lose, >aLtn a volume of five billion cubic feet, 

v:. r.r.n a. retention or xlovj-thrcvgb. tine of about ISO days. Tne largest 

• outcry, averaging 145 cfs is Cnosdsga Creek vhich flows through the 

ci 2yrac.r-.-ss rod enters at the here! of the lake. liiiu.-nili Creek ha:; 

: r.eut lu-xgr.:.;: Flo;: with an annua! average of i-[l c.Rs , 
I 

RUv-through of the lake .is so slow that it cai,.::,t '->n c-nsldered 

"T^i ;-:r.t transporting force, ^ind and tonporoture driver, forces 

..baste and ere sufficient tc nllou fairly uniforti di.stribntion of 

'vent;, over the l«ka, particularly during times of lake turnover in 



I M o f  

Modi ficntion of * lie topography around Onondaga Lake lies been 

nkiriz plr.ee during the last .several years. Interstate highway GOO was 

constructed along the southwestern shore of the lake. Sections of this 

ijghwny nn;l related interchanges have been constructed over Abandoned 

filings piles of Allied Chemical Corporation# A green belt and parks 

. e being developed around trie western and northern ends of the lake, 

he northeast portion has been completed with the northwest portion 

n process. In developing the park, sore of the lowlands arc- being 

\lled with sediments dredged from the lake itself. Reduction or 

: initiation of pollution would enhance the park development and allow 

he further development of the water-based recreation. 



AJTI.TCARLE STAh'DAPJiS A.\'!> LIMiTATIG.TG 

The present temporary nv\>: i.-an allowable quantity of mercury 

pcn-.it.tcd x rem the tx.o chlor-nl kali plants of Allied Chemical Corpo-nt Jor. 

is spelled out in thevStipulation dated September 1A. 1970, between 
— — mmm_f 

the. United Stater. Attorney and the attorneys for Allied Chemical. 

The stipulation reads cs follows: 

It is stipulated by the attorneys for the parties in 
this ae.-ivn that the plaintiff's application for a preliminary 
injunction and the trial of the action bo adjourned until 
Decer.ber 7, 1970, or until such date after that £.3 the Court 
nay fix-

This stipulation and adjournment is made upon these 
conditions: 

1. The defendant shall, by September 15, 1970, reduce 
r.'ns average total net discharge of mercury froirt its two 
chlorine plants in Solvay, JfevI York into the Onor.dc.3a Lake or 
er.y other navigable water of the United States, or tributary 
thereof, to an amount not more than the equivalent of eight 
(8) ounces per day per plant from its said chlorine plants; 

2. The defendant shall thereafter continue to ncV.e all 
efforts further to reduce the total discharge of mercury 
from its said chlorine plants into the Onondaga Lake, or any 
other utvigabie water of the United Status, or tributary 
thereof, and on or before December 1, 1970, defendant shall 
suh.-iit to plaintiff a' proposed schedule of future reductions 
cf muxui-sj discharge from said plants; 

3. * Tiie defendant shall measure or cause to be measured 
dr.il/ >:.;«••• mercury content of its effluent ire:; its said 
ehiovins plants and no less often than each period e? seven 
cons: • cut Ave cr.ys shall send by mail to the united States 
Ames. ..jy at Federal Euiidi/.;;, Syracuse, r.-.r.: York, and also 
to the Cvest Lakes TvUgioucl Office, Federal Water Quality 
A-.'.iiaist -rion, G 6 A Lake Avenue, Rochester, IIv.; Yo• k, or 
its aucci--.:;?;; in interest, the daily readings covering the 

/ C C V M I  :hr period ending on Urn. prior day; the daily average 
( sk:.1 1 b: cor.p-.-t.ud for the purposes of Paragraph 1 above upon 
I the of a twenty-one (21) consecutive--day period; 



Iloft'I 
t 

A. The defi:r.t!.».r. shall p." rr.it, .it any t inn that it" said 
c'» lorir" plants arc in np.-r.it ion, r:-?! oyee:; an-J agent:: of the 

• pV- f if f to enter upon the preside!* here involved tocMiure 
o~*~o\ause to be measured daily the ur.rcury content of tnc 
effluent being discharged into the Or.nr.dnp..-. I-'- or any other 
navigable enter of the United Status, or tributary t.sereof; 

5. Should  the r.:r.-,n.nt of r.arcury in tl-.e defnndr.nt'i: 
-ffluent not be reduced to the averag- total amount. set forth 
in Paragraph .1, or should the mount of mercury at any tine 
c-.-cced such amount (except in isolated car.cm of accidental 
discharges), or should the plaintiff decide that its consent 
to this stimulation should be withdrawn, then toe plain-ifr 
cry bring on fo" determination its pendi-; spplicatior. xor a 
preliminary injunction up-1.: c.'-t loss tr.nn f.v/o ^5) c-u} s 
written notice co defc idaut thrones its attorn :'jr. herein; 

6. This stipulation, is vS nhor.r prejudlc-. to the claims 
of either party with respect to any issue in this action, 
including the demand of pleintiff set forth in Paragraph 
numbered*"2" of plaintiff's prayer for relief set forth in 
the complaint. 

7. This stipulation and any order hereon sha7.i not 
preclude plaintiff from bringing any future action under the 
P.efuse Act with respect to substances other than mercury or 
its compounds 'discharged by the defendant's said plants into 
the navigable waters of the Unrtaa States. 

Kaw York State lias classified the waters of Onondaga Lake for future 

cater use. The eastern end of the lake near Syracuse has bean designated 

;i35C C. A small section near the uouth of Kinemile Creak a.».so is Class C. 

See figure 1. The usage of Cincs C waters is: othec 

usages except for bathing or as source of water supply for drrrkrng, 

culimry or food processing purposes. The balance, of Citnndag:: lake vatsro 

ave been designated en Class P.v"Vhich is defined as -..v.tsrs for bav.ii.u.g 

and any other usages except as r. source of vatut supyl; wijn.. 

culinary or food pro tossing purposes. 
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1% CrP ^ 

I- vo-j'c tv. appropriate to quot-.: certain sect lots.-: fro -. New Vrjrl:'^ 

2 ar.J Class C voter quality standards as they nay apply to 

id Chemical's discharge into Onondaga Lake. 

Class 3 

"ozic "..'astes, Deleterious Substances: None alone or in 

caaMr.ntion vith other substances or vastus in sufficient 

mounts or at such temperatures as to be injurious to fish 

life, rake the voters unsafe or unsuitable for bathing or 

impair the waters for any other best usage as dotenuired for 

the specific waters vhicli are assigned to this class. 

Sludge deposits, Floating Colidw, octr.ler.ble Solids: Hone 

which arc readily visible and .attributable to sewage, 

industrial wastes or other wastes or which deleteriously 

increase the amounts of these constituents in receiving 

waters after opportunity for reasonable dilution and mixture 

vith the wastes discharged thereto. 

I *. 
i 

K. *.* 
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'folic hastes, Deleterious Substances: None alone or in 

c—binafisn vith other substances or wastes in .sufficient 

mounts or ri such Ler.perut.ures us to be injurious to fish 

life or J up air the waters for any other best usage as 

determined for the specific waters which ara assignee to 

this class. 

S:.vd,-2 b-:-;osits, Floating Solid?, Settlcabl a ScOlds: 

r •* \ • • * •« i i 
» •.. « 1 

•; ... cv v — r» «< 
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} uatkeronnJ cn Plant 

Allied Chemical Corporation at Solyny, Y.cu York, produces 

chlorine, sodium hydroxide, and potassium hydroxide by the mercury 

sr.d diaphragm cell chlor-alltali processes at its Syracuse Works, Solvay, 

Ii'ev York. The hydrogen by-product is utilised in other processes or 

burned. Pertinent data on the tyu- of processes follow: 

bast Plant 

Date Cathodic Current 
Installed Density, Ai-u./m 

J 1927 Allen-Moove diaphragm 
1946 Solvay mercury (SD 12) 3213 

Vest Plant (Sricce Street) 

1953 Solvay mercury (S 60) 3878 
1968 Hooker diaphragm (SAB)- 1276 

The east plant, produces 68 tons chlorine per day (30 tons from r.ercurj 

'•.alls and 38 teas from diaphragm cells) while the larger west plant 

produces 250 tons per day (100 tons from mercury cells and 150 tons from ' 

diaphragm cells). 

At present, the external treatment consists of settling any suspended 
* 

"uiid.-i la a system of vaste ponds. Liquid wastes -iron- the east and 

".ridge Street plants which contain no suspended solids avu released 

•'•vrect 1" to the east end vest flumes, respectively. Any flows containing 

suspended solids rnJ any from j-.-truuvy can be pi<:ciy: Lated are 

• -.nr. ?.d to che waste po-;;!s. Overflows: free: the war to ponir en J the vest 

::luee waters flow to Cedde:; Brock axe! rhe;t to llincy.ilc Cms!-. before 

discharging into Onondaga Luke. 

There are three waste streams from the wast pia.r.t which are 

iurhavged to th* west flume: 



2o o 
% « 

i y c.:v.stic :;e.;!n u 1 u t .1 on thais used to nuncvnlice the 

vent pc.s in the chlorine .line and absorb the residual 

chlorine. 

2. Cooling water iron the direct cooling of the chlorine 

frcrj the mercury eel J s. 

3. Coo'.iu.g water from indirect cooling of caustic, brine, 

hydrogen, compressors and chlorine fron the diaphragm 

ceiis% 

'j.'he east plant has only one effluent - cooling water used for the 

direct cooling cf the chlorine from al.l of the cells, both r.ercury and 

diaphragm. The vent gases are used in a different process to chlorinate 

benzene and also to chlorinate the incoming process water from Onondaga 

Lake. 

The process water from the lake is also used for processes other 

than the chlor -alkali plants and is supplemented by additional water 

ire.- kir.eniic Creek at Atrboy. The latter water receives no treatment 

prior to use. 

beginning in 1970, Allied Chemical initiated several practices 

in a:i attempt to reduce the mercury levels in its 6: r fluent. Floor 

wrshi-ys in the wast plant are collected in one of two sumps and pumped 

to ?. cone tank where any solids can settle out. From hare toe contents 
•— l«C-

ure pumped through a filter press to a holding tank from which the 

wastes are pumped to the waste ponds. Roof runoff during rainfalls 

pcsr.ec through the same system. Any leakage from the filter prc:s is 

collected in a sump and punpsd to the holding tank. Solxas £tc,!.i the 

) 
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: 
a i : c - r  p r e s s  n r c  s e n t  t o  t h e  r e t o r t  t o  c o l l e c t  t h e  m e r c u r y .  T h e  f l o o r  

t r e n c h e s  a r e  b r u s h e d  t o  t h e  s u m p s  d a i l y  w h i l e  u n d e r  w a t e r .  I t  i s  

p l a n n e d  t o  a d d  a  s o d i u m  s u l f i d e  t r e a t m e n t  s y s t e m  p r i o r  t o  t h e  f i l t e r  

p r e s s  i n  t h e  f u t u r e  i n  o r d e r  t o  p r e c i p i t a t e  t h e  m e r c u r y  w h i l e  i t  i s  :  

ror? .  concent ra tor ; .  The  f loor  and  t renches  have  de te r iora ted  because  

vf  the  cor ros ive  na ture  of  the  mater ia l s  handled  and  company o f f ic ia l s  ' "  . '  

s t a ted  they  have  tes ted  numerous  coa t ing  mater ia l s  and  have  no t  ya t  * i  

a  sa t i s fac tory  coa t ing . .  I  

Al l  eas t  p lan t  f loor  dra in ; - . - - ,  pa rses  th rough a  t rench  T.h ich  a l so  

-co te ins  severa l  p ipe l ines .  Tha  mercury  ce l l s  a re  washed  do .  • da i ly .  
' I '% j *~ 

; .ne  t rench  i s  comple te ly  d ra ined  and  f lushed  only  every  th ree  to  four  ' •}  ;v ' !^  
• -.'"j** j  'i ... 

. r an ths .  Dra inage  i s  pumped to  a  t r ip le  e f fec t  evapora t ion  to  recover  I % ^  

tns potass ium Values .  The  concent ra ted  potass ium so lu t ion  passes  th rough 

- . f i l t e r  uefore  be ing  used  fo r  cake-up  br ine .  F i l t e r  backwash  i s  pumped 

m.  a  no ldrng  tank  and  i s  per iod i ra l ly  pumped to  the  was te  ponds .  Con-  i;:V" 

• •;* 
:v •• 

"1 .• 

* • 1. • 

t ' ^ sa t s  f rom the  vacuum je t  on  the  l as t  e f fec t  a l so  goes  to  the  ho ld ing  W - - :.V 
> v » *  • •  

- tank .  te rcury  was  no t iced  by  EPA personnel  in  a  f loor  c rack  near  the  H  1  

i,lar : t  S '^P  whicIs  i s  an  ind ica t ion  tha t  c lean-up  procedures  a re  no t  \  ^  

.'equate .  •  

Tnare  a re  no  end  boras  on  the  cas t  p lan t  careery  ce l l s  because  of  

""  : ,E t - re  °*  t<R-  ca l l  des ign .  Condensa te  f rom the  wes t  p lan t  end  box  

: -n t i l a txon  sys tem dra ins  to  "one  of  se  vera l  sea l  po ts  which  over f low 

r to  the  r loor  and  to  the  f loor  sump.  Company personnel  sa ic !  tha t  they  

o  ne t  f ind  mercury  in  the  sea l  po ts ,  l . ' he r .  a  ce l l  end  cas t ing  i s  removed,  

• • • . y 

- - • 
— . . 

; V-?.} 

•'"» % -
*  4  .  i  

; i 
• S f .  

:  ;  
.  • /  
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is washed to en upstairs floor drain and this drain;; through a ' . 

}seal pot to collect the nercury before overflowing across the floor 

• to the first floor trench. Spillage of water over the floor beneath 

the cells is one of the weaknesses of the Allied housekeeping practice. 

Wash chamber water which covers the nercury in the end boxes is 

sumr-ed through a cj'clone separator and a cartridge filter and then is 

recirculated hack to the end boxes. 

Chlorine coning off the nercury cells is cooled with water sprayed 

at era tcp of a packed tower. As Indicated previously, this cooling 

water, which the company said contains about 0.1 ppb nercury, is 

calorinated benzene. After cooling, the chlorine is dried with sulfuric 

• : . i to r ine  won!d  po ison  the  su l f ide  prec ip i ta t ion  process .  They  e re  

4 

•o  ek ing  in to  c i i fe re . i t  syr ten  Co in?cove  the  opera t ion .  

Vapors i'lt:. Che wesi: plant and box ventilation system are collected 

vn }\ he.idsv and pass through a blower to ft scrubber vherw they are 
-r— 

with chlorinated brine b_-fore being vented to the atwosphsre. 

"at a.:'nd is >*h:n used to rake up cell reed. 

j'x the weit plant, moat of the hydrogen from tlx; eenuder passes 

• r."-.igh n compressor... indirect conning, denister, dryer and then is 

•17-

: -i \ 
:&•  
, * • . .  
»•* 

: V? 

••• . i ,, 
V - ' v.\ • • ' 
; . • . 
i • . V 

discharged  to  the  was t  f lume f ren  the  wes t  p lan t  whi le  s imi la r  eas t  >C 'P- iT  
'•V; •>;" 

, . • . fyi'. 
P-ant  water  i s  used  to  ch lor ina te  lake  in take  water  and  to  produce  • • • . '  

{X ft." 

acid, compressed to liquefy the chlorine and the vent gases are washed :'-:-

with caustic soda before being released to the atmosphere. Com an v '^.*;V 
. —1 «.rv-v-:'. 

« *.;• • . • 

personnel stated that thj caustic soda solution discharged contains •kvik.i}'; 
~  ̂ ~ ~ * l;;'f 
o to 30 ppb mercury and is not sent: to the waste beds because the pf.;;-; 

~ \& - '5; 

g -

l?'V: *;•* 
. *L . 
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'used for-fuel at the boiler house. It is planned to insert a charcoal 

"w"ilter for further mercury removal in the future. Cundcusntc from the 

cooling step flews through a trap onto the floor below the cells. Company 

officials stated that no liquids come out in the demister. The remainder 

of the hydrogen is sprayed with chlorinated brine before being vented ;; 

co the atmosphere. The brir.e is recirculated for cell feed. In the 

cast plant 3ll hydrogen passes through a heat exchanger and then is 

vented to the atmosphere. 

Eecause of the low production rate, com?.any personnel said that 

they may be able to meet the 1,000 gracis per day par plant mercury - l- ' 

licit in the Environmental Protection Agency air pollution regulations 

vif/jcut removing any mercury from the cast plant hydrogen emission. 
TrV'- :.:v 

They will opt for the 1,300 grants r^r y per plant for the cell room VW-. t'-j. 
i 

emissions. 5.S>i 

1 All briria tanks and other tanks containing nercury are diked. : 

% 
3^-ines spilled and spent brines from the cells arc. pumped back to the ;v:... -

!$£• 
brine make-up area './hera thev arc reconstituted. All brines ere .y. >• ; . 

filtered before use in the cells with the filter solids being pumped \g.) 

to the -waste ponds. There is r.o bvinr. purge. 

Recently a retort furnace was placed in operation to recover 

•;oivur;- from certain waste solids. Ashes are druasaed oral .lumped into 

the waste ponds. After-the mercury is condensed in an indirect cooler, 

the f.nscs arc vented to the nt'n.osphere. However, they have not been 

checked for mercury content. Condtrisrhlcs othar than ve-ev-:'. ry s.rn 

romped to the './arte panel line. 

M- r '  

:4cv 
V'* .• * 
.y*.% 
^:' • •  .  » «  
***. • 
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ts titanium anodes in the mercury cells is also under study. 

from the cell room floors, but company officials said that if a casting 

• .7? 
-I*.' — 

Caustic soda produced in the mercury cells is filtered using 

C{j C3-bon deposited on porous carbon filter tubes. Solids 
i'~' " ~ '-r - -• r'2 
backvashud fron the filters are sent to the retort. 

In discussing water use in the chlor-alkali plants, Allied personnel ?•£)• 
. 

stated that a program to reduce water use is under study. The conversion • £-/' 
v. 

• -_r: 
'•r' f'.T-

J'^rvac vacuum cleaners are used to clean up small droplets of mercury 

t'M i- ' i 
- .* • 'V-l ,2  '{US*: 

starts to leak, the spill is beyond the capacity of the Mervacs and the ? jj-.y. 

mercury must be flushed to the sump system. The rubber lined castings •• 

<-> the west plar.t are deteriorating and leaks have been occurring several , 

times per month. Diagnostic tests are made daily and if leaks are detected ^ 

repairs are immediately scheduled. 

EPA air pollution regulations require that a number of housekeeping v-i. 
7 

"requirements must be met in order for a chlor-alkali plant to qualify --w-h; 
7.-

*-•# -

for an assumed emission of 1,300 grams per day of mercury free the cell 
sfc. §3* 

ventilation system. Tne cell rooms for both the cast and vest f•1-- • 
*••1- . 

olar.ts are completely enclosed and are periodically checked for mercury ••v:..'l" .r: 
y 

levels. Although Allied Chemical appears to .be.meeting the majority of jgj.:; 

rhe housekeeping requirements, score effort is needed in the area of •• 
?%• £"•#: 

collecting certain flows and spills that now drain to the floor and in 
•h'sr* 

paving the trenches and floors t<Tminimize collection points for mercury. j 'i-f *ii 

The waste stream from the soda ash operation contains ammonium ' * vy^V 
*J.. %•; • f, •. 

'»• fi/m-
^olysulfides (MI^)XS which are used as a corrosion inhibitor. When ,V 

r m . • r*;v* ̂  « * y 
Y &V 

• -19- /• 
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this stream is pumped to the waste ponds along with certain wastes from 

N)is chlor-alkali plants, the sulfides precipitate the mercury in the line. 

l.'astcs enter the three active ponds at one or more of several 

locations near the edge. The ponds are operated in parallel. Solids 

settle out and. the liquid is decanted near the center and is discharged 

r.o a trench which flows to Geddes Brook and then to Ninemilc Creek 

before entering Lake Onondaga. The newest pond, number 13, dees 

y.o't yet overflow. Strong winds cause waves in the pends, agitating 

":he sediments, and some of the solids are discharged with the liquid. 

'dadsr these circumstances, Allied Chemical personnel close the overflow 

or change the ponds receiving wastes until the winds subside. 

The waste pond overflow is not measured directly b7 plant personnel 

but is estimated from the pumping figures for wastes pumped to the ponds, 

"•"t is planned to install flow measuring and proportional sampling 
t  

.-luipnent on the overflow during the nav.Z several months. 

Company officials indicated that there are a number of test wells I 

-.round the waste pond area which are. checked twice a year for mercury \ 

. -d chlorides. The officials stated that there has bean no groundwater' 

dilution problem as the ponds are self-sealing. 

Most of the west flume water results from the barometric condensers 

.or the generator in the boiler plant and the calcium chloride operation. 
Ml .. —- . I „ 

.i present, the west flume flow is calculated by adding the several flows 

•.-"^ing pumped to plants discharging to this flume. A Parshall flume will 

installed by I'-oy 1973. The-west flume discharges to Geddes Brook 

:hich in turn flows to Minemile Creek. 



The test flume flows to the southwest end of Onondaga I.ake. This 
k 

~j\vsr.e receives two sewers: 

1. The P.A. sewer (picric acid no longer is made) contains 

wastes from the east chlor-alknli plant, the boiler house 

and part of the soda ash operations. 

2. The main sewer receives effluent from the bulk of the 

soda ash operations, refined bicarbonate of soda,. 

miscellaneous shops, a neighboring plant (Church and • 

Dwignt) that packages bicarbonate of soda, a neighboring 

barrel plant, and a snail amount of town storm runoff. 

A Pcrshall flume has been installed in the east flume but is not fully 

operational and is not used for official calculations for U. S. Attorney 

reports. 
t * 

Construction of a regional tertiary waste treatment plant for 

metropolitan Syracuse was planned for the spring of 1973 but has not 

been started because of a lack of funding. The plans call for the 

Allied waste pond overflow to pass through two additional settling 

ponds in series before being pumped to the regional system where 

the line in the overflow v?ill be mixed with the secondary' effluent 

and utilized to precipitate the phosphorus in the sewage. Sludge 

from the tertiary step along with digested primary and secondary 

sludge will be pumped to the Alliedf calcium chloride plant from which 

it will be added to the wastes being pumped to the present waste beds. 

Survey Procedures 

In addition to the survey objectives related to mercury, analyse? 



P®"orr-pd for a number of chemical constituents in order to obtain 

•,'ata for general purposes. Exploratory bioassays were also carried out. 

Twenty-four hour composite samples with equal portions taken each 

wo hours were cbtaincd at each sampling station, except the two flumes 

••sere continuous samples were obtained with company equipment. 

Sampling stations were set up at seven locations and are indicated 

a Figure 2: 

I.. Geddes Brook upstream from the west flume. 

2. Kinemile Creek at Araboy water intake. 

3. hater intake at Lake Onondaga. 

4. Hast flume. 

5. West flume. 

6. Kinemile Creek at Route 48. 

7. Ditch carrying overflows from waste beds. 

la addition to the composite samples, two grab samples were obtained 

cncck for variability of results. One grab was obtained during the 

kr. and one in the morning at the end of the sampling period. Alkalinity, 

and chlorine residual were checked in the field on four occasions, 

portion of the samples to be used for metal and total organic 

aljses was preserved by adding concentrated nitric acid. Other 

aiyses were performed on unprcserved samples which were kept in a 

ul automobile during collection and transportation to the laboratory. 

1 analyses were performed by the EPA Rochester Field Office, Region II. 

.cury analyses were performed using the flameless atomic absorption 



f - s- . . 1. ,|.W \(J '* | • i V* r,y; 

LOCATION MAP 
SAMPLING STATIONS 

ALLIED CHEMICAL CORPORATION 
SOLVAY, NEW YORK 

V •••;• • i • • .1 

F I G U R E  Z  
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Rnodanine B dye was added to the P.A. sewer by EPA personnel and 

he mixing characteristics of the east flume were observed. Excellent 

The sampling program was carried out under the supervision of 

\>bert Dona, Chief Surveillance Section, Rochester Field Office. Water 

samples were obtained by Willian Lewis and Lewis Rawson, Physical Science 

'.technicians from the same office. Information on plant procedures was 

gathered by Herbert Pahren of KFIC - Cincinnati. 

Principal-contacts at the Allied Chemical Corporation, Solvay, ] 
/ •  

hew York, were Mr. J. L. Rourke, Manager, Technical;' Mr. John DeVoe, r. j£v>-
•• * i."/-

.superintendent, Environmental Control; and Mr. Daniel Hartong, v;- Vwh?. 

Rnvironnental Control Chemist. 

An evaluation was made of the adequacy of the plant sampling equip

ment for the east and west flumes. A constant flow pump takes a part 

uf the flow from the channel at a point about 18 inches from the bottom, 

•which is about mid-depth. The flow passes over a splitter which diverts 

• part into the sample tank with the balance returning to the flume. 
) 

/he stainless steel sampling tanks accumulate the flow until the end of 

the composite period. A mixer is then turned on and run for at least 
KvVv 

j'ive minutes. The mixer shaft has two'propellers - one near the 
T~r:\ 

bottom of the tank and one about mid-depth. While the mixer is running, i\V 
q-j. * J;y, 

• sample is dipped from the tank. From a visual observation of the ' > C* k k * ^  
• r. 

sampling procedure, it appears that the sample is representative of 

C-f | 
>•  T  -

>.e tank contents. Allied personnel indicated that they twice checked 1?. 
— '* ***.'- * 'v > 

:he chemical composition at the end of the flume and compared it to the C\ 

..esults from the sampling tank and found no differences. 
: 0" . £ c *v*. 
• b ,y:\ « 
•  *s  ,  • '  . * .  

r. t • 
* ? •  

/W S- • «"v 
T • :>rr- "v 
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barizorttal and vertical nixing resulted in n-uniform distribution of dye «oV; ^ ' 
* .  .  . v;;;. 
zz the point of sampling. Dye was also' added to the main plant sewer ./•: 
 ̂ : £>•>£» 

.vita similar results. An oil boom which the company maintains downstream 

frcta the main sever forces atty dye near the flume surface to ni;: as it 

: • :  'zsty 
• ' r iv: 

X-

passes beneath the boom. ;.: f 

The west flume has three moderate bends and two good riffle sections 

between the sewer from the chlor-alkali plant and the sampling station 

which aid the mixing of the flume contents. Rhodanine B dye was added 

\ 
J 

-2k-

'• î. t *• •'.i •?» 
v if&t 

> 

V-vrn^c 
sr. 
' * -» "• v. 

*f ' i %u \ 
by EPA personnel and mixing appeared to be good before the dye was bleached t'rvV *' • I • m 

l .VM t;r 
1-j the chlorine in the flume. Plant personnel said that they checked the 

vest flume with a turbid material and it quickly spread across the flume 

and mixed well. 

Flows for the lake intake water, Amboy intake water, east flume 

and vest flume were furnished by the company and were based on the hours 

Jc operation that calibrated pumps were pumping these waters. Waste bed 'i-te'vzflZ, 

overflow was obtained twice by EPA personnel by measuring the cross jXri"' 

sectional area of the drainage ditch and the tine for dye to travel a £'r.-t"*-: 

given distance. ' 

Plant flows depend somewhat cri the ambient temperature, as it affects 

tooling water usage, and production levels. In a given 24-hour period, 
I 

the flows generally would not vary significantly. As an indication of t; ^ 
. Si* tT.»UsV: 

tan range of flows over a given period, the following flows, in million f. 

gallons per day. were calculated by plant personnel for the period • I-'irf.-:-
i'- y.p 

•Ic rcber 29, 1972 to December 2. 1972: v 

•\ 
: H 

V 
:v 

i 
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Minimum Maximum Average 

"\Lake intake 76.8 82.7 80.2 t 
•• Last, flume 55.1 60.1 57.4 

West flume 21.0 28.4 23.8 
tosce bed overflow 5.2 10.4 7.8 

•• v-: 

• u  

Plant Survcv Results & 
Concentrations of the various constituents found in the composite Kv 

= • • I • : -'j-i* 0-
staples are summarized in Table 1. The. grab staple values are also t 

included. Loadings for. the three Allied Chemical vast a discharges are T~ 
* * . . t V* -•;**! 

tabulated in Table 2. Intake water loadings were subtracted from 

V: y:'A' 
- . •*•••• . '-.Vv 

the gross amounts discharged to the east and west flumes. 

EPA cercury results show that a total of 1.2 pounds'of*ccrcury were y-H' 
} \ j 

discharged by Allied Chemical Corporation during the ]24-hour period / *' 
\ \ ' - 4>" !$!: 

from the coming of December 12 to the morning-of-December 13.; Of this, -c- % 
L T ; | » V ̂  I • 

0.0S pounds were discharged by the east plant via the east flume"iihile I V'-'.i* 
. & UV; 

•J.. 12 pounds were discharged from the west plant. Allied stated that I JL 
I  »  S  

to obtain the total from the vest plant they add the west flume cercury ;? :s. V^; :r 

loadings to these from the waste bed overflow, since cost of the cercury f 

contained in the overflow originates with the vest plant. 

It is interesting to compare the cercury cat:v. from the EPA spot 

check with the formal Allied report for the period. Results contained 

in Report Ko. 118 dated December 1C, 1972, to the U. S. Attorney from 

"ttr-. M. J. Campbell, Director Manufacturing Operations for Allied 

L.-.cnicar Corporation, are tabulated in Tabic 3. This report is required v f:' 
•  .*  

by item 3 of the stipulation and is sent weekly to the I'. S. Attorney Y r< 

ana to a?A. While the EPA mercury value of 0.08 pounds from the east 

plant compare:; favorably with the 0.10 pounds reported by Allied for 

% '• . i.-. 
r.:-: ».• • . • . • .•'4. 

•r • . 
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TAULE 1 

CONCENTRATION' AND RANGE OF SAMPLES 

HI 

LAKE I 
Composite 

Rp./l 

NTAKE 
Grabs 
mp/1 

EAST 
Composite 

ng/1 

FLb'ME 
Grabs 
rafc/1 

1 ' Fercury 0.0005 <0.0002 0.0007 0.0005-0.0039 

1
 

1*1
 

>"
 

O 0.036 0.044 0.031 0.014-0.009 

1 '.Total solids 3364 3494 3894 3965-3694 

• Suspended solids 3 12 21 145-32 

'dissolved solids 3361 3482 3873 3820-3662 

I Volatile solids 264 392 362 408-344 

Sodiun 620 550 686 860-658 

I Chloride 1550 1455 1707 1694-1619 

• Calcium 505 490 510 445-575 

" «*ulf r.te j 
150 135 174 163-187 

• • 19.8 21.0 26.1 25.6-29.4 

_ TOC 6.3 5.9 5.2 6.8-5.0 

® Organic nitrogen 0.80 0.85 1.55 2.35-0.65 

1 onia NITROGEN n on dm « 2.95 6.95 « 6.25-6.25 

nitrate-nitrite K 0.79 0.44 1.25 11.50-1.27 

| Total phosphorus 0.531 0.457 0.556 0.487-0.451 

» "Pissolved phosphorus 

pK, units 

0.392 0.374 rtli-

7.2-7.7 

0.334 0.279-0.287 

7.1-7.9 

1 Alkalinity 180-184 166-188 

Chlorine residual - 1.5-5.0 

• Flov, rnd 64.5 46.8 

-26-
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TABLE 1 (Continued) 
CONCENTRATION AND RANGE-OF SMIPLES 

3 A'BOY INTAKE WEST FLUKE 
Composite 

tng/l 

jlsrcury 

Zinc 

Total solids 

Suspended solids 

• Dissolved solids 

Volatile solids 

Sodiun 

Chloride 

Calciun 
•* 

Sulfate 

3OD 

TOC 

. Organic nitrogen 

• Arr.onia nitrogen 

nitrate-nitrite M 

Total phosphorus 

Dissolved phosphorus 

• pll, units 

Alkalinity 

Chlorine residual 

Flow, ngd 

Crabs 
r.g/1 

Composite 
tnp,/l 

Cra:;'J 
mg/1 

0.0009 <0.0002-0.0003 0.0016 0.0008-0.0006 

0.005 <0.005-0.005 .0.018 0.013-0.030 

395 434 5260 4870-5906 

/ 34 22 15-15 

388 400 5238 4855-5891 

32 34 296 693-647 

10 34-7.4 1296 1150-1150 

16.9 19.8 2584 2205-2674 

75 90-81 560 520-572 

109 100 153 100-145 

15.1 18.8 16.6 17.4-14.1 

2.7 3.5-5.6 8.4 9.2-5.1 

0.184 0.135 5.575 4.550-0.348 

0.071 0.040 0.025 0.250-0.017 

0.080 0.75 0.57 0.58-0.62 

0.068 0.057 0.484 
» 

0.440-0.422 

0.039 0.023 0.332 0.350-0.437 

^7.6-3.2 7.0-8.3 

172-190 156-166 

- 1.0-10.0 

3.28 18.4 

) -27-
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TABLE 1 (Continued) 

CONCENTRATION AND FANCE OF SAMPLES 

WASTE CUD i OVERFLOW CEDDES B ROOK 
Composite Crabs Composite Crabs 

r.g/1 r.g/1 ng/1 Bg/1 

Eercury 0.0145 0.0545-0.0242 0.0005 0.0023 

Zinc 0.023 0.04-0.038 0.011 0.007 

7ct.nl solids 58,924 44,684-85,479 1,095 884 

Suspended solids 446 1,450-244 87 38 

Dissolved solids 58,473 43,234-85,235 1,008 846 

Volatile solids 14,510 11,246-22,877 58 112 

Sodium 7,000 5,140-9,960 140 84 

Chloride 26,930 18,202-36,778 169 58.8 

Calcium 9,700 7,900-13,700 180 180 . 

-•""Irate 532 475-649 309 297 
_ )  
COD 50.7 71.9-80.6 13.5 14.9 

70C 9.5 8.4-9.3 3.4- 5.9 

• Organic nitrogen • 0.850 0.650-2.05 9.5 0.135 

. Ammonia nitrogen 3.55 3.75-4.20 0.250 0.245 

nitrate-nitrite N 1.20 0.82-1.27 1.46 1.39 

: Total phosphorus. - - 0.165 . 0.080 

--MLssolved phosphorus » rT— — 0.055 0.051 

pH, units \ 8.3-11.9 7.7-8.3 

Alkalinity 212-900 220-240 

Chlorine residual 0 -

riav, r.^d 1  f c ' n M  8 
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•; - - £&£r>;: 

ggfc?: 

v-, ri:m: 

• - • 1 . tv*».-* •>'. - f v" >*s 
'^T 
v - y»£" 

FE 
*$.*• 

»V 



' * '• : 1 <r A 
iS'oP 8t> 

TAHLF. 1 (Continued) 
coccentratio-: akd ha-^gie of samples 

IJercv.ry 

;inc 

Vocal solid3 

juspended solids 

dissolved solids 

Volatile solids 

Cediun 

Chloride 

Celcium 

"Jlfate 

COD 

•roc 

iirgsnic nitrogen 

_V—.onia nitrogen 

citrate-nitrite M 

Total phosphorus 

"Dissolved phosphorus 

..H, junits 

dr.olir.ity 

Chlorine residual 

Fiov, ne.d 

), 

Composite 
ng/1 

0.0005. 

0.010 

3,830 

41 

3,839 

520 

550 

1,624 

585 

144 

16.7 

5.7 

0.243 

0.322 

1.34 

0.128 

C-.-052 

NIKEMII.S CREEK 
AT ROUTE 48 

Grabs 
tng/1 

0.0006-0.0015 

0.003-0.008 

3,348-3,190 

20-20 

3,328-3,170 

68-10 

484-478 

1,464-1,470 

540-488 

136-150 

10.0-43.1 

4.6-4.3 

6.40-0.130 

0.450-0.350 

0.83-0.77 

0.119-0.142 

0.064-0.015 

8.0-8.2 

182-190. 

0-0.1 
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Mercury 

^ Zinc 

- i -  Total solids 
• » 

« 

.*; Dissolved solids 

Suspended solids 

Volatile solids 

Sodiua 

Chlorine 

Calciua 

. ~ ASulfate 

COD 

TOC 

Organic nitrogen 

Armnnia nitrogen 
i  •  

nitrate-nitrite M .»  a  

• Total phosphorus 

^•""tissolved phosphorus 

TABLE 2 
MKT DISCHARGES EKOM 

ALLIED C1IIIMI C.VL CORPORATION 
DECEMBER 12-13, 1972 

East 
Flume 
lb/day 

o.oa 

0 

207,000 

200,000 

7,000 

38,000 

26,000 

61,000 

1,900 

9,400 

2,500 

0 

290. 

1,600 

180 

14 

•r_o 

36«F U 

West Waste Bed 
Flume Overflow 
lb/day • lb/day 

0.15 0.97 

0' 1 

366,000 3,930,000 

363,000 3,900,000 

3,000 30,000 

11,000 970,000 

120,000 470,000 

200*000 180,000 

19,000 650,000 

1,500 35,000 

0 3,400 

410 630 

740 57 

0 240 

0 80 

0 . -

0 
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TABLE 3 F' A 
JRY CONTRIBUTIONS 
:DS PER DAY 

AS- REPORTED BY ALLIED CHEMICAL CORPORATION 

East riant West Plant 

NET MERCURY CONTRIBUTIONS \ 
) POUNDS PER DAY U "L 

I 'X. ** t. 
( ? - 1  

" '"1 .03 .18 * L :f; .liJLi 

.2/12 .06 .1A 

J/13 .10 «1A 

2pJ, * .09 .09 
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.J/15 .11 •!& . X ->? 
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•the 24-hour period ending December 13, 1972, the Allied 0.14 pounds 

£ttribetab1e to the west plant was far below the EPA value of 1.12 pounds. 

The 9.14 pounds reported by Allied was almost identical to the 0.15 pounds 

measured by EPA for the west fluna.^flt appeared that Allied did not 

include the nercury discharged in the waste bed overflow in the figures 

reported to the U. S. Attorney ,*J Allied personnel were requested to 

fTarnish their full calculations for December 13 and 14, 1972. These 

vera famished* and show a discharge of 0.10 pounds nercury per day for 

ibe west flume and 0.65 pounds mercury par day for the waste bed overflow 

for a total of 0.75 pounds nercury from the west plant for December 13, 

1&72, based on Allied data. In explaining the difference from the 

value reported to the U. S. Attorney, Mr. DeVoe, in his letter of 

March 13, 1973, to Mr. Herbert Pahren of EPA, stated: "The net lb./day 

values reported to the Justice Department include a calculation 
i  •  

' to eliminate the results of isolated accidental discharges. The values 

o1 these accidental discharges are calculated using the average mercury 

concentration common to the outfall immediately prior and following 

tfca actual day of the particular discharge." 
# 

During the night of December 12 and 13, a storm passed through 

the Syracuse, New York area, accompanied by high winds, tfinds tend to 

the liquid contained in the waste ponds causing some of the settled 

"solids to be resuspendecTT When'the high winds occur, the Allied procedure 

ri- for the discharge overflow weirs for the waste ponds to be raised 

Q- changed so as to prevent turbid wastes near the pono outfall. 
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fron being discharged. The effectiveness depends on how alert the Allied 

personnel are to the problem. It is probable that the relatively high j 

nercury level found by EPA in the waste bed overflow is attributable to • ) 

suspended solids, containing nercury. Allied reported that distribution 

boxes were changed and boards vere added to increase the height of the 

outlet structure about 3:00 a.m. on the morning of December 13 as the 

wind increased. However, this action was not sufficient to prevent 

excessive quantities of mercury from being discharged. In fact, the 

hir.hest mercury value was obtained with the grab sample obtained on the 

vaste bed overflow at 0850 hours on December 13 after the winds diminished 

somewhat. 

It is recognised that.the discharge of the levels of nercury found 

in the waste bed overflow on December 12 and 13 nay be higher than is 

^normally found by Allied. However, when meteorological conditions 
) * . 
increase the mercury discharged, this should not be a reason for not 

0 

reporting the data. Winds occur periodically in the Solvay, New York 

area and should be taken into consideration when developing a nercury 

reduction pro-ran. In addition, winds are not considered to fall 
« 

within the "isolated cases of accidental discharges" exception contained 

in the court stipulation. 

The stipulation, cited previously, states that the average amount 
i 

of mercury from each of the two Allied chlor-alkali plants shall not 

exceed 8 ounces per day. The daily average is to be computed on the 

basis of a 21 consecutive day period. The 21-day average has routinely 

> 

' % 

I  
/ 
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ueci! bsicw the limit. As shown in. Table 3, the 21-day average for 

J the period ending December 17, 1972, was 0.03 pounds mercury per 

day for the east plant and 0.17 pounds mercury per day for the west 

plant. Both values are well within the 0.5 pounds per day average 

permitted by the stipulation, however, while the east plant met the 

limitation on the day of EPA sampling, the EPA data show that the wast 

plant dischargad 1.12 pounds, more than double the 0.5 pound per day 

limitation. 

Exploratory bioassays, using Korthern Creel; chubs, were carried 

out using water frora the east and west flumes, the two intakes, Ceddes 

Brook and Hinenile Creek at Route 43. The samples used for bioassays 

were grab samples taken at the end of the sampling period. The only 

sample exhibiting toxic effects was the sample from the east flume 

"Avherc a 10 percent dilution, using Onondaga Lake water as dilution 

water, killed all of the test fish within 24 hours. A one percent 

dilution of this effluent showed no lethal effects after 96 hours. 

At the beginning of the campling period, a strong organic odor was 

detected in the east flume but this soon disappeared. Possibly 

chlorinated benzene is reaching the east flume. • As part of its 

pollution control activities, the company should find the cause of 

— this toxicity and take_the_ necessary corrective steps. 

A 
J 



LAKE SUnVKY 

Methods of Invostination 

A core sampler was used at ail of the A3 Gr.ondaga Lake sampling 

stations shown in Figure 3. The sampler consisted essentially of a 

1.3-inch core tube with a cutting head, plastic liner and check valve 

attached to sufficient 10-foot lengths of 3/A-iu'ch pipe to reach ana 

eenetrste the bottoa sediments. The sampler was shoved by hand into 

the sediment. One sample (011-29) war. taken by dropping a Phleger 

corer using the same core tube. 

As with cost core sawplir.g of this type in very soft sedlnents 

the cores obtained were generally much shorter then the amount of actual 

sedinent penetration. It is not known how much of the total penetration 

each core represents. For this report, the nost conservative approach, 

jtkat being the core length at analysis represents fron the sediment 

turfaee to that depth will be taken. Supporting this approach to 

roue extent-is the apparent fact that compression of sediments did 

not occur within the core tube. If it did. one would expect turbid 

water above the core; it was always clear. However, sediment compression 

can occur below the core tube along with cocpleta displacement, so 
I 

that it is possible for the sampler to retrieve selective portions 

"•of the sediment column.-—— 

Cores of less than 6 inches in length were placed in glass pint jars 

For all others, the core tube liners were saved off at the top of the 

core and capped on both ends. So special preservation techniques were 

-35-
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HI OF 86 
.'-used other than natural chilling in the near or below freezing 

) temperatures at the tire of sampling. 

The samples from Kir.cm.ile Creek were obtaLned by dipping n glass 

pint jar into the sediment just below water level. The sonnies were 

- retained in the sane jars. 

r All samples were returned to the NFIC-Cir.cinr.ati laboratory 

.'December 6, 1972, and locked in a freezer until the tine of analysis 

r in early January 1973. The frozen cores vere sawed into selected sections — 

' just prior to analysis. The sections ware thawed and mined and 

aliquots taken therefrom. 

: The sampling was conducted from a NFIC-Cir.cinr.ati 23-foot boat by 

: Robert Hartley and Julian Bell of NFIC-Cincinnati and Lewis Ravson of 

the EPA Region II Rochester Field Office. A field description notebook 
* 

• was maintained. Locations were estimated by dead reckoning, rangefinder, 
i 
/ • 

landmarks, and water depth. 

The mercury analyses were made at NFIC—Cincinnati by the flame-less 

atomic absorption method under the supervision of Donald Sar.ning by 
" » 

vr. Sar.ning, Edward Glick and Mark Mill son. Analyses ware completed by 

- January 15, 1973. Responsibilities are documented on bench cards nr.a in 

laboratory notebooks. 

Analyses were made, as indicated above, on core segments, and presented 

as mercury concentrations in milligrams per kilogram (ng/kg) on both a 

vet and dry weight basis. Percent moisture by weight was also measured. 

The concentrations, in dry weight, were plotted as midpoints of the 

core sections and connected in order to interpolate the concentration 
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at any particular depth within the sediment. From these interpolated 

data, cross-sections and isoplethic charts of r.crcury concentration 

at various sediment depths were prepared. A planiireter was used 

on the charts to compute volumes of sediment. The amounts of mercury-

contained therein were then computed. 

*°r the computations of amounts of mercury, a specific gravity of 

2.0 for dry sediment was assumed and applied to laboratory-measured 

percentages of*water and sediment (by weight). Varying the specific 

gravity between 1.5 and 2.5 will still give mercury weight values within 

10 percent of those calculated. 

Investigation Findings ' 

The sediments of Onondaga Lake are characterized by unusually fine 

texture and variety of colors. The variety of colors alone is indicative 

\z the predominance of other than natural sediment sources. Colors most 

often observed were black, gray, light gray, and white. Bright green 

was observed in a few camples. Photographs are available of all of the 

camples. 

Black sediments, predominant in midlake, ordinarily had an oily ^ 

odor which was stronger toward the southeast end of the lake. Likely 

sources of oil are the Crucible Steel Company northwest of the Allied 

Chemical, plant, an oil storage complex along the barge canal at the 

upstream end of the lake, and the Syracuse sewage treatment plant near 

the scutr.west corner of the lake. Several firms in the oil storage 

irea receive petroleum products by pipeline and the U. S. Coast Guard 

) 
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reported that Hess Oil and Chemical Corporation and Mobile 0.11 Corporation 

receive No. U and No. 6 oil by barge at the Syracuse terminal but in 

much lover volumes than in past years. 

The white sediments frequently found in the lake arc probably not 

cf natural origin. They appear to be derived from the Allied Chemical 

plant since they are found nose often not far from their discharges. Very 

light gray sediments nay be derived from the same sources. Those found 

along the northeast side of the lake cay be from shore fill obtained from 

the Allied Chemical waste beds. 

In the Onondaga Lake Study report previously cited, the oily 

nature of the black sediments vas attributed to "organic decomposition 

occurring at the sediment-water interface." The sane report states 

that "a common name for the white sediments is lime mud or marl" . 

*saa they "were composed of primarily the mineral calcite." In the 

report it is further stated that the significant component of all the 

lake sediments is calcite "precipitated directly from.solution in the 

1.1,. II 

The gray color predominant in many samples in the. northwest half 

cf the lake is the cost "natural" looking of any of the sediments and may 

in feet be largely co-posed of carl. 

Send is very scarce in Cncndaga Lake suggesting that it is not 
——— 

abundant in the drainage area. Nearly all sediments are soft, smooth, 

2nd clay-like for considerable depths. The bottom of these "r.uds" was 

act reached in midlskc with penetrations up to 15 feet. 

-3S-



• % o f ,  • _ The fcocten topography (F ip.urc 4) of Onondaga Lake is simple and 

• smooth, characteristic of a lone Period of sedimentation of very fine / 
) • ' 

materials. The southeast half of the lake is slip.ht.ly deeper than the 

northwest half. The point near the nidpoint of the southwest shore nay 

in part be artificial, derived from the building up of waste materials 

. from the Allied Chemical operations. Much of the shore around the north

west half of the lake appears to be eroding while it is artificially 

protected or maintained around the more heavily populated southeast 

• half. 

It is stated in an unpublished report of the EPA Rochester Field 

Office entitled, "Report of Mercury in Sediments in the Niagara River, 

Lake Ontario, and St. Lawrence River," (1/1/71) that the'net circulation 

of Onondaga Lake is counterclcc'rvise. Ona would aspect this to appear 

in sediment data and it does, as discussed later. 

} Field descriptions of all samples are presented in Table 4, with 

the sampling locations shown in Figure 3. Analytical results for mercury 

and moisture content are listed in Table 5, which also indicates the 

segments into which the cores were cut for analyses. The total lengths 

of cores indicated in Table 4 are generally greater* than indicated in 

Table 5, the diff erar.ca being attributed to settling prior to freezing. 

However, three cores (QU-22, ON-25, and OJJ-43) were longer at the time 

of analysis, attributable to freezing expansion cf corn compacted materials. 

These three, samples all contained white and/or light gray clay. 

J  
-39-
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TABLE 4 
o:.*o::i)Ar.A LAKE SEDI::E::T >n;ncuR\* SAMPLES 

DECELBEP. 1972 

Dace 

12/1/72 

12/2/72 

Tire 

1125 

1140 

1215 

1245 

0900 

0915 

0930 

0945 

1000 

1020 

1045 

1100 

1115 
• 

1135 

1150 

1215 

1235 

1300 

1320 

Water 
Depth 
( f t . )  

18 

32 

33 

9 

49 

32 

42 

60 

44 

4 

32 

5 

5 

43 

38 

2~ 

5 

60 

9 

Core 
Length 
(in.) 

24 

14 

19 

24 

23 

23 

22 

20 

20 

3 

22 

3 

22 

42 

61 

-34 

3 

21 

20 

-40-

Field Description 

medium soft light gray snooth clay (3S8S) 

2" black grading to light gray at bottom 
clay (3899) 

soft clay; 10" black on 9" gray 

very light gray clay, gritty on top (4500) 

black oily soft clay, some gray (4801) 
6' pan. 

soft clay, black on 
5' pen. 

soft black clay, 

black, soft; oi! 

black, soft, some gray, 

fine sand on white gritty matt. 
jar sample 

<*S02> 

soft black over gray clay 

sane as Oil-10, jar sample 

1" sand and gravel over soft white material 

soft black and gray clay, brown at bottom, 
6' pen. (4803) 

soft black clay, soma gray, 15' pc-.n. (4804) 

soft light gray clay, tan on top, 15' pen. 

fine sand, 1' pen., jar sanole 

black, soft, oily, H2S odor, 10* pen. 

1" sand on soft white clay-like material 
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TABLE A (Continued) 

ONONDAGA LAKE SEDIMENT MERCURY SAMPLES 
DECE>3ER 1972 ' 

i: V: 

V—T 

Date 'Ir.e 

l-.'atcr 
Depth 
(ft.) 

Core 
Length 
(In.) Field Description 

GN-20 12/2/72 1330 9 20 same as 0X-19 

:';:»-21 I f  1350 60 20 black oily mud, 10* pen. 

-:i;-22 I I  1455 7 35 green sand on light gray on dark Band 
on clay; 10' pen., turned copper purple 

-S-23 I I  1515 10 45 2" fine gray sand on soft brown silt, 

7* pen. . v 

~0i—24 f t  1545 ' 60 27 24" black on 3" brown clay, 5' pen. 

.;:-2 5 I I  1600 8 15 7" dark gray sand on 1" green sar.d cn 
7" white clay,' 4' pen. to hard material 

;s-26 N 1615 17 27 12" black on 15" white, 5' pan. to refusal 

CJ -27 
If  1630 52 27 12" black on 2" green on 2" white oh 11" 

black 

>2S 
12/3/72 0S20 6 3 fine sand, K5S odor, 1* pen., lar sample 

-M-2S i t  0350 60 16 black oil mud 

CM-30 »» 0915 8 24 light gray soft clay, top 3" sandy 

:N-31 n 0945 70 26 22" black oily trad on 4" gray clay 

-;;~32 ii 1000 • 6 3 grav medium sand, 1' pen., _ir.r sample 

J.--33 i t  1015 65 24 1G" black oily mud on 6" gray clay, 6' pen. 

•'«" *' A 
• . l-v* •t 1040 6 3 sand and light gray gritty material, 

iar sample 

-vPr-35 -

i  

ii 1100 —35 29-- black oi3.y mud, 12' pen. 

CX-3S ii 1115 18 12 black oily »ud, 1' pen. 

. . .  -•  
W .>-w /  

i t  1130 6 16 black mud, 1G" pen. to hard material 

ii 1145 20 27 black oily r.-.ud, 10* pen. 

r::-3? 

i 

ii 1200 5 23 2" sand on gray clay grading to v;hicc, 
2' pen. 

y 
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TABLE A (Continued) 

ONCKOAGA LAKE SEDII5EKT MERCURY SA!i?LES 
DECE:_;ER 1972 

• 

I  
1  

•'.•l 1 Date Tire 

Water 
Depth 
(ft.) 

Cere 
Lent; th 
(in.) Field Description 

1 

o::-40 | 
I 
12/3/72 1210 3.5 3 vhite hard material and sand, 1ar sar.ale 

l 

CK-41 • t 1240 12 28 24" black oily mud on 4" white clay, 
3* pen. 

OK-42 tf .1245 5 14 1" sand and gravel on 13" white clay, 
2' pen. 

0K-A3 I I  1300 • 13 23 3" green on 20" white material 

OK-4 4 I f  1445 1 — grab sample light tan silt, Kinemile Creek 
just upstreaa from State Fair Blvd. bridge 

OK-45 I t  1515 1 __ grab sample brown clay, just downstream from 

! 

t 

bridge on Van Buron Rd. on Kinemile Creek 

w  U  U  1  •  •  

i t » ! 
inb'jrs in 

i 

i i 
! 
i 
i 

1 
i 

• 

parent 

i 
! 
1 

ieses it idicate e 
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TA3I.E 5 
ANALYSES OF ONONDAGA LAKE SEDIMENT SAMPLES 

DECE."J5KR 1-3, 1972 

n ?(> 

1 
;5.*r.ple 
> iiO . 
9 1 

Depth 
(in.) 

H8 
ng/fcg 

wet 

»« . 
nr.Ag 
dry 

7, 
moisture 

by wt. 

Volatile Solids 
ng/kj; 

dry 
jr:-ia 
;s-ib 

lc 

|;X-2a 

J | 

0-6 
6-12 
12-22 

< 0.1 
< 0.1 
< 0.1 

< 0.1 
< 0.1 
<0.1 

42.9 
37.1 
37.5 

31,800 
23,000 
35,700 

jr:-ia 
;s-ib 

lc 

|;X-2a 

J | 

0-6 
6-12 

1.2 
< 0.1 

4.1 
< 0.1 

70.7 
55.2 

122,000 
106,000 

|-JS-3a 
•EN-3b 
} 

0-8 
6-17 

1.4 
0.2 

3.3 
0.4 

57.1 
52.8 

59,200 
92,700 

lK-4 b 
|B-4c 

0-6 
6-12 
12-23 

0.3 
< 0.1 
< 0.1 

0.6 
< 0.1 
< 0.1 

50.1 
48.8 
47.6 

28,800 
29,400 
28,400 

{a-5a 
;M-5b 
|:G-5C 
( 

0-6 
6-12 
12-19 

1.6 
0;3 

< 0.1 

9.0 
0.8 

< 0.1 

82.2 
60.4 
57.! 

134,000 
102,000 
134,000 

,il-5a 
>6b 
. S C 
« 

0-6 
6-17 . 
17-21 

0.7 
1.1 
1.B 

2.0 
1.9 
3.4 

65.2 
41.8 
46.3 

81,000 
31,000 

101,000 
) x - y z  

*i-7 c 
t 

0-6 
6-12 
12-18 

1.0 
o./» 

< 0.1 

3.6 
0.9 

< 0.1 . 

72.5 
55.7 
53.1 

"100,000 
' 97,400 
110,000 

; »». «> 1 •>•»-£» i ^ f ~>-3b 
is-Su 
> 

0-5 
6-12 
12-17 

1.2 
0.6 
0.2 

6.1 
1.6 
0.5 

80.4 
62.2 
60. y * 

135,000 
189,000 
136 j000 

'vS-9a 

* • v! — 'J * 
« 

0-5 
5-10 
10-16 

2.6 
1.4 
0.5 

12.1 
3.9 
1.2 

.. «r—-
23.6 

78.5 
. 64.4 

59.0 
176,000 
209,000 

jar sample 12.6 

12.1 
3.9 
1.2 

.. «r—-
23.6 43.4 42,100 

!-'>-lla 
;S-Ub 
• vi—2 2. c 

0-6 
6-12 
12-19 

3.6 
1.0 
0.1 

13.4 
2.2 
C.2 

71.6 
54.7 
49.9 

129,000. 
92,500 

120.000 

1^-12 i • jar sample 0.5 0.9 42.6 34,600 s 
^-i3a 
--13b \ 1 

0-6 
6-12 

0.1 
< 0.1 

0.2 
< 0.1 

44.0 
42.7 

33,400 
33,100 

-A3-
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!* • . TABLE 5 (Continue.1) ^ 
I . . ANALYSES OF OKOKI-AKA LAKE SHDI"EJ.*T SABLES 
i . DLCE:::;EK 1-3, is72 

Hp Hf, j:ar.pl c Depth ng/kg ng/kg 
i" SO. « 
| 

(in.) vet dry 

• 
0-6 7.7 22.9 

i::;-ub 6-1S 15.9 35.6 
18-30 1.0 2.0 

;E:-14d 30-36 0.9 1.7 

:::;-i5a 0-6 1.0 3.6 
c:-l5b 6-12 4.4 8.4 
•::::-15c • 12-18 3.2 6.4 

18-24 3.2 6.3 
:."-15e 2':-30 14.8 28.4 
"A'-lSf 30-36 47.5 88.8 

5g 36-42 9.0 18.8 
•:;-i5n 42-48 5.5 11.0 

48-55 6.1 12.9 

r;-i6a 0-6 1.7 4.4 
•?.l-16b 6-12 5.0 9.4 
•v;-ioc 12-21 22.4 39.0 
::-l6d 21-30 ' 14.2 24.7 

jar sample 0.5 0.7 

;:;-i8a 0-6 3.4 16.5 
;:s-13b 6-12 0.4 1.0 
-••—13 c 12-19 1.3 3.0 

•"'—19 3 0-6 0.2 0.4 
•-<—19 b 6-12 0.4 0.8 
•«-19c 12-21 0.2 OA 

Ci-20a 0-6 <0.1 <0.1 
—-2 Co 6-12 4.8 9.5 
•::;-20c 12-21 1.9 3.9 

^-2 la 0-6 - «*•- 6.9 
-:-21b 6-12 1.4 3.5 
•'-21c 12-19 <0.1 <0.1 

^-22 a 0-6 <0.1 <0.1 
>22b 6-12 3.8 9.0 
*'-i 2 c 12-18 0.3 0.7 

- 2 2 d 18-26 0.3 0.8 
A «. C 26-36 <0.1 <0.1 

& Volatile : 
moisture wg/kg 

by vt. dry 

66.3 63,000 
55.4 63,000 
50.4 74,600 
48.0 100,000 

72.0 136,000 
48.0 63,400 
50.2 65,900 
49.5 88,600 
47.9 55,800 
46.6 53,300 
52.2 67,900 
50.2 54,900 
52.7 68,300 

61.1 85,800 
46.7 51,200 
42.5 52,600 
42.7 46,300 

30.4 23,200 

79.4 137,000 
61.2 102,000 
57.2 175,000 

42.8 34,000 
51.6 38,100 
46.1 38,000 

42.7 32,200 
49.3 56,800 
50.8 30,000 

85.6 133,000 
60.3 95,400 
62.4 132,000 

58.0 91,000 
57.8 102,000 
56.8 100,000 
62.1 102,000 
68.9 93,900 
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:ALY5L:» 
TAHI.E 5 (Continued) 

s o? O::O:;DACA LAKE SF.DI::E::T SAMPLES 
DECLMilEK 1-3, 1972 

S3c/r £b 

j.-;-.? 1 > 
: ;.*o. I 

|:;-23a 
in;-2 2b 
in:-2 3 c 
}::-23d 
:n:-23c 
I 
In:--A  a  
l::-2Ab 
!r.:-2Ac 
in;-2Ad 

l::-25a 
h-25b 
ln:-25c 
i 
;n:-26a 
in;-2 6b 
!::-26C 
".n:-26d 

!::-27a 
):::-27b 
}:;-27c 
?n;-27d 

{:--28 

j 
f-:--29a 
p-29b 
4 

b-30a 
3 0'i 

p-'jOc 
W-30 d ? 

1—- ~ 

p;-3ib 
r--3ic 
•n:- 31d i 

i 
; 3 3 a  
;-::-33b 

s ;-:-33c 
•J 

t 

"p Hp. A 
Depth r.g/kp nr./kp. moisture 
(in.) wet dry by vt. 

0-6 O.A 0.7 A3.1 
6-12 <0.1 <0.1 A7.1 
12-18 6.7 13.7 51.3 
18-30 <0.1 <0.1 AA.5 
30-A0 0.7 1.2 AA.l 

0-6 3.8 2A.A 8A.A 
6-12 O.A 1.0 61.8 
12-13 0.3 0.8 6A.8 
18-26 O.A 0.9 56.6 

0-5 0.8 1.3 39. A 
5-8 <0.1 <0.1 59.5 
8-16 . 0.3 0.8 72.3 

0-6 1.6 3.3 51.8 
6-11 O.A 0.8 51.0 
11-18 0.1 0.3 69.3 
13-26 ' <0.1 <0.1 65. A 

0-6 2.6 11.6 77.6 
6-10 0.6 1.6 61.7 
10-16 0.5 l.A 65.3 
16-26 0.2 O.A 52.3 

jar sample 1.1 2.0 AA.7 

0-7 2.2 8.3 73.A 
7-1A 0.2 0.5 61.3 

0-6 0.7 1.3 A7.3 
6-12 <0.1 <0.1 50.3 
12-18 0.6 1.2 A8.A 
18-23 <0.1 <0.1 52.6 

. „ <*-
78.A 0-6 2.6 12.0 78.A 

6-12 2.8 18.2 8A.6 
12-15 <0.1 <0.1 78.9 
18-2A <0.1 <0.1 60. A 

jar sample 0.1 0.2 A8.0 

0-6 1.1 A.2 73.8 
6-12 0.3 0.8 61. A 
12-22 0.1 0.2 58.9 

-A5-

Volatile Solids, 
me/kg 

dry 

A6.A00 
61,600 
77,700 
63,700 
72,500 

1A0,000 
105,000 
13A,000 
126,000 

AO,500 
62,000 

158,000 

13A.000 
90,100 
90,700 

. 86,900 

120,000 
92,000 

" 96,200 
1A0,000 

36,100 

1A8,000 
120,000 

29,200 

A5.800 
... 33,700 

1AO.OOO 
188,000 
113,000 
586,000 

27,100 

159,000 
112,000 
130,000 
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ANALYSES 
table 5 

of o:;o::daca 
DECEMBER 

(Continued) 
LAKE SED1ME 
1-3, 1972 

nt samples 

Depth 
(in.)' 

Hg 
mg/kg 
wet 

Hg 
rag/kg 
dry 

6 
moisture 

by wt. 

Volatile Solids 
r.g/kg 

dry 

jar sample 0.3 0.5 44.8. 28,000 

0-6 
6-12 
12-13 . 
13-26 

2.2 
4.3 
1.4 
0.5 

7.0 
11.1 
3.2 
1.0 

68.8 
61.2 
55.5 
50.3 

156,000 
144,000 
124,000 
116,000 

0-10 1.6 3.1 48.7 138,000 

0-7 
7-15 

4.6 
0.6 

11.2 
0.8 

58.9 
27.4 

89,300 
64,600 

0-6 
6-12 
12-13 
13-24, 

2.4 
13.3 
1.5 
0.5 

8.1 
31.8 
3.1 
1.0 

70.3 
53.2 
52.1 
49.3 

155,000 
144,000 
107,000 
121,000 

0-6 • 
6-12 
12-22 

13.5 
2.7 
3.9 

29.2 
6.3 

10.4 

53.6 
57.5 
62.4 

70,900 
83,600 

. 75,700 

jar sanple 0.7 1.2 39.6 165,000 

0-6 
6-12 
12-20 
20-26 

4.1 
5.4 
6.1 
0.3 

12.6 
12.3 
13.4 
0.6 

67.4 
56.2 
54.4 
50.3 ' 

159,000 
122,000 

f.n rnA p v 
73,000 

0-7 
7-14 

<0.1 
<0.1 

<0.1 
<0.1 

45.2 
• 42.4 

34,800 
31,600 

0-6 
6-18 
18-24 

o-1 
0.3 
0.1 

0.4 
1.2 
0.4 

75.3 
75.0 
73.2 

123,000 
117,000 
116,000 

jar sanple 
jar sanple 

2.0 
0.3 

4.2 
0.5 

52.6 
42.0 

51,700 
42,800 

-46-
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Di'ntribution of licrcury In Sediments 

The r.crcury content of Onondaga Lake sediments decreases with depth 

within the sediment. Assuming, as discussed earlier, that the core 

lengths represent the actual sampled sediment thickness, most of' the 

r.ercury is contained well within the top 2 feet of sediment. A cross-

section through the sample points nearest the long axis of Onondaga Lake 

is shown in Figure 5. The cross-section gives a general picture 

ei: the vertical distribution of mercury in rd.dlr.ke. It shews a general 

decrease in mercury, with depth to a concentration of less than 0.1 mg/kg. 

It can be assumed that the natural background is less than G.l ng/kg and 
t  

that anything greater is not from natural sources. 
f  

Figures 6 through 15 show interpolated nercury isopleths, 

areally, within the sediment at 3-inch intervals down to a sediment 

depth of 27 i\iches. Below tha 27-inch level, measurable mercury occurs 

only in the vicinity of the Kinemile Creek outlet. In that area, mercury-

contaminated- sediments reach a thickness of A feet or more (core sample 

o:i--i5). -

The mercury discharge' from' the Allied Chemical chlor-alkali plant 

was reduced ip. 1970 by acre than 97 percent. It might be exacted that 

the reduction would appear in the sediment mercury distribution. However, 

the cr.cunt of sedimentation since that time must have been rrwH .and the 
_________ . . 

'"eductrcn would not necessarily be shown by the analyses of G—inch core 

segments. There is some indication off Ninemile Creak of decreasing 

mercury coneeoration toward the surface which may be attributable to 

discharge reduction. Otherwise, it appears that lateral spreading is 

\ 

-A7-
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FEET F.TOM GARCE CANAL ENTRANCE 

ONONDAGA LAKS' LONGITUDINAL CROSS SECTION -  MERCURY CONCENTRATIONS 

CONCENTRATIONS IN MC/KO DRY WEIGHT. CONCENTRATIONS AT SAMPLE STATIONS INTERPOLATED FROM CORE SEGMENT ANALYSES. 

SCALES: HORIZONTAL GIVEN ABOVE 

VERTICAL 
V/ATER 

O1 

20' 

L <50* 

SEDIMENT 
- 0* 

- 5" 

- 10* 

00 
cr^ 

>« • r — -

.,.., ..1.;vr. ;.-r 
• i _i .  . .  ,  f- .•.> ?•»*• ' •••* i'. • _• 

• ly'.j '• 'i •»*• " "" 



4 • . si 
% actually still increasing the near-surface concentrations throughout 

'l\ -ost of the lake, with an overall trend toward uniformity. Spreading 

v. Of the weakly consolidated fine sedicents is likely easily accomplished 

by wave and current activity. 

Figures 6 through 15 make it fairly obvious that the prime 

a mercury sources have been the discharges of the Allied Chemical plant 

•..I. via ilinemile Creek and the "East Flume" at the principal plant site at 

the southwest comer of the lake. High concentrations are persistent 

in these areas. The largest source appears to be Sinemile Creek. High 

nercury content in midlake east of the headland on the southwest shore 

• is indicative of transport by lake currents primarily £ros> the Hinesdle 

Creek source area. It also ean be interpreted as indicative of the 

;• counterclockwise net flow noted earlier. 

Table 6 is a compilation, derived from Figures 6 through 15, of 

•' sediment volumes and mercury concentrations therein between various 

; • levels. Table 7 is a compilation of calculated mercury content in 

pounds between the same levels. The total estimated mercury content 

lo ch. lake sediments is about 29,000 pounds. Approximately AO percent 

;• of this quantity ia within the upper $ inches of sediment, 60 percent 

£ within the upper 15 inches, and more than 95 percent within the upper 

24 inches. Hell over one-half of the mercury io contained in sediments 
— tK~' 

with less than 10 i=g/kg concentration. 

Table S surprises the total voluaes of sedintnt with mercury 

concentrations greater than specified levels. The table could he used 

for estimating dredging requirements if ic ""Ts "^si- ~d th'" Ch* 

-as-



•i 

t •. * 

- ' V i 

' t 
•:r\» 

•j 

YADI<C 0 *• . 
VOLUMES OF ONONDAGA LAKE SEDIMENT CONTAINING 

SPECIFIED RANCES OF MERCURY CONCENTRATION 

•••'> ••; ; ,y* 

(volumes In mllllon:i of cubic feet) 

Kg Concentration Sediment Depth Range in Inches 
Range (ng/Ug) 0-3 3-6 6-9 9-12 12-15 15-18 18-24 

0-1 ' 2.909 3.432 7.072 12.160 17.635 23.096 53.652 

1-5 10.175 13.443 15.054 13.204 •9.340 5.282 4.983 

5-10 11.384 9.534 5.968 3.715 2.686 1.641 1.910 

10-15 4.103 3.193 2.134 1.432 1.015 .807 .985 

i 15-20 ? 1.462 1.230 .865 .433 .239 .134 .478 

1 20-25 .716 .388 .164 .239 .194 .134 . 35S 

25-30 .328 .134 .090 .104 .134 .134 .208 

30-35 .104 .015 .060 .104 .104 .090 

35-40 .075 .015 .015 .030 .060 

40-45 .104 • 

45-50 

Sediment lbs/ft^) 
at sp.gr. ra 2.0 28 ' 29.5 33 36 38 39 40 

c*s» 
o 

ocb 
c-



i v 

i • v/t o 

0-1 

1-5 

5-10 

10-13 

15-20 

20-25 

25-30 

30-35 

35-40 

40-45 

45-50 

Totals 

. : • i • 
tlwir. 7 

POUNDS OF MEI'.CURY COHTAINKD WITHIN SPECIFIED 
DEPTH AND CONCENTRATION RANGES 

s~/ 

0-3 

8 

3-6 

10 

6-9 

23 

9-12 

44 

855 1,190 1,490 . 1,426 

2,390 2,109 1,477 1,002 

f,436 1,177 882 644 

j 716 639 499 273 

§ 451 255 122 194 

253 109 82 103 

95 16 70 

79 20 

124 

6,407 5,492 4,591 3,776 

12-^15_ 

67 

1,065 

765 

482 

159 

166 

113 

128 

21 

610 

480 

401 

92 

128 

144 

*130 

44 

18-24 *.24 

215 

598 

573 

492 

335 

322 

229 

13 

9 

2,966 2,127 2,706 est. 1.00C 

-o 
0 

co 
in 

'/.-X * i ' 



f t  J  »« 0  

voll'ims of o::o:;daca la::c with :r£uct'?.i 
concentrations auovf. spf.cified levf.ls 

Mercury 
Concentration 

r . f . /kr .  dry 

>10 

>15 

>20 

>25 

>30 

>35 

Cubic Feet Cubic Yards 

> Q 1 est. 7,000,000 

> i 130,933,000 A,850,000 

> 5 59,A57,000 2,202,000 

22,619,000 838,000 

8,950,000 331,000 

A,101,000 152,000 

1,908,000 71,000 

775,000 29,000 

28A,0Q0 11,000 

} >40 10a,000 . 4,0°0 
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ONONDAGA LAKE 
mercury in mg/kg dry wt. 

at  6 inches sediment depth ^ 
i2/i-i2/3/72 cm 
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ONONDAGA LAKE 
mercury in mg/kg dry wt. 

at 9 inches sediment depth 
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ONONDAGA LAKE 
mercury in mg/kg dry wt. 

at  12 inches sediment depth 
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miles 

1/2 
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redimer.cs contar.In.iccd above a specific level be removed from the lake. 

However, the volumes, if used for that purpose, are very conservative. . 

I|Y 

I 

/. than 110 ng/g volatile solids vers nearly all described as black or 

\ black oily mud or soft clay. These samples would, of course, be 

depicted to be relatively high in organic or volatile content. It ir. 

also apparent that rost of the higher mercury values (r.iore than 4 Kg/kg) 

in this higher range of volatile solids are in surface samples (top 6 

-52-•4 _ j 

I, 

l_ . . 

i: ^ 

!"v 

It is estimated that at as much as 50 percent would have to be added 

to assure that dredging would accomplish the desired objective. It also 

must be considered that much of the volume is polluted by other materials 

from sources other than nercv.ry-bsr.ring• wastes. 

Volatile Solids vs. Karcurv Concentration 

Figure 15 is a plct of volatile solids vs. mercury concentration 

on a dry weight basis for the Onondaga Lake sediment samples. It was 

suspected that there might be a correlation of mercury with organic ... 

- fei; content. 
- k-r 

There is no definite everail correlation trend between volatile f 
m 

solids ar.d mercury content. However, the pattern exhibits some interesting •. 

• * . . characteristics. At a volatile solids concentration of less than 40 mg/g 

(parts per thousand), the mercury was always relatively low. Between 

about 40 ar.d SO ng/g the range of mercury concentrations was the 

broadest and the highest mercury values were found. Relatively low 

mercury values were again found between 100 and 120 C;g/g volatile 

solids. At concantrat.ions greater than 120 mg/g Che range of mercury 

concentrations again broadened rnd then lessened r.gain above 160 mg/kg. 

Closer examination reveal1.: that those samp las containing mart 

- • r 

s-r •v.-

r ,  ;  
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* *• 1th respect to sediment mercery distribution, it appears that the 

third system or redistribution is now dominant since the waste source 

of mercury has been reduced. 

Cr-rnrison of Data with Earlier Surveys 

Onondoga Lake sediments were grab sampled by Rochester Field 

Office personnel in July 1970 at 14 locations with a Ponar dredge. The 

analyses were performed by NFIC—Cincinnati and by the Fxeld Office with 

reasonably comparable results. The data obtained then have been compared 

v5.th data for the top 6 inches-of cores taken during this survey. Table 9 

lists the comparative data, using KFIC-C analyses. 

The data in Table 9 show very large differences at essentially 

the same sampling stations. The mercury concentrations in the 1970 

Ponar dredge samples are all much higher and average five tines higher 

than the concentrations in the to? 6 inches of the 1972 core samples. 

In contrast a few core camples taken by the Rochester Field Office in 

September 1970 and analyzed by KFIC-Cincinnati fit very closely with 

the present cores in mercury content (Table 10). The reason for the 

large difference between dredge samples and core samples is not apparent 

It could be a difference in analytical method, non-comparative sampling, 

or a loss of mercury from the sediment. 

Loss of mercury from sediments to .such a degree in such a short 

time (discussed in next section) would also not be expected from current 

knowledge of release processes. 

The comparable results of NFIC-C and the Rochester Field Office 

cm the 1970 dredge samples suggest that if an error occurred, it is in 

m 
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TABLE 9 
comparison' of 7/70 powar dredge samples and 12/77. 0-6" core samples 

mercury analyses - dry'weic1it 

m 6 f £6 

Julv 1970 December 1972 
RJO 

Station l.'o. 
«r. 

np./k;; 
NFIC-C 

Station :Jo. 
"P. 

iap,/Uf» 

3S33 1.0 ON-1 < 0.1 

4800 40.1 ON-4 0.6 

4801 15.1 ON-5 9.0 

4802 11.4 011-6 2.0 

A 803 
* 

53.8 ON-11 13.4 

4804 42.6 ClJ-15 3.6 

4805 122.9 011-24 24.4 

4806 45.0 ON-29 8.3 

4807 33.3 ON-28 2.0 

4 SOB 39.2 ON-41 12.6 

4809 11.3 ON-32 0.2 

4310 107.3 011-40 1.2 

4811 25.5 ON-35 7.0 

4812 50; 3 OM-39 29.2 

Avg. 42.8 C.l 



tta-f £6 

; TAET.E 10 
co"™ risc'! of 9/70 core sawi.es and 17./72 core samples 

mepxury analyses - dry weight 

Sentcr:bcrl970_ December 1972 

RFO 
station 

crit* tlon 

Hear northern 
end of lake 

Near Nincnile 
Creek mouth 

Dep th 
inches 

0 
9 

18 

0 • 
12 
24 

Center southerly 0 
• part of lake 13.5 

27 

Near Allied* ,0 
^ foraer dit- 13.5 J) charja (near 27 

Crucible. Steel) 

Hg 

11.5 
1.0 
0.5 

10.4 
1.4 

<0.3 

3.7 
2.1 
1.5 

20.6 
2 . 8  
2.4 

Nearest 
Station Depth Hg " 

No. inches nr./kg 

0N-5 0-6 9.0 
6-12 0.8 

12-19 <0.1 

ON-11 0-6 13.4 
6-12 2.2 

12-19 0.2 

ON-33 ' 0-6 4.2 
6-12 0.8 

12-22 0.2 

ON-43* 0-6 0.4 
. 6-18 1.2 

18-24 0.4 

^Location about 0.2 laile apart. t f e ' -

. U\ •» u-. 
«fit-

kv 
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In a letter to the New York Department of Health from the Allied \ 

1 Chemical plant dated July 21, 1970, the company stated that prior to 

Hay 9, 1970, the mercury discharge to Geddes Brook (tributary to 

h'inenile Creek) averaged 22 pounds per day. The company installed its 

first mercury cell process in 1945 and a second in 1953. If the 

\ *  

r 

the analyses of the 1972 samples. The NVIC-C laboratory analyzed both j 

the 1970 and 1972 samples under the sane supervision. The extraction 

portion of the analytical method changed in the interim from wet diges- ! 

tion to combust ion. Samples from other areas run by both methods had > 
i 

shown comparable results. Both the 1970 Ponar dredge samples and the |: 

1972 core samples were analyzed, again in May 1973. Most samples showed \ 

a slight loss of mercury since the earlier analyses. However the large i 
M 

differences between the 1970 and 1372 samples remained. No source of [' 

error has been found in either the .1970 or 1972 analyses. 
. + 

0 

The difference probably lies in differences in sampling or the 

; way in which samples were handled. The 1972 data are from the top 

6-inch segments of cores mixed before analysis. It is possible that 

r: only the surface inch or two was retained from the 1970 Ponar dredge 

samples and that most of the mercury was in that surface layer. 

Comparability of limited core data from both years supports attributing 

•; the differences to mothou of sampling but also suggests the possibility 
. i-* 

that the plastic core liner may have absorbed part of the mercury. To 
* * • %.* 

• j. further complicate the situation, it is also possible that the sedi- ' K; 

v: ments *?ithin the cores were inadvertently mixed in transit before they 
V, *  

vc-re frozen. Lov* sediment density strengthens this last possibility. 
• > * 

- Comparison of Data v/ith Plant Discharges 

• V 

£ 

> • v.? 
-57- ' 
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22 lbs/day is applied as the total discharge since 1953 to 1970 (17 \ 

years) , the total amount of water-wasted mercury would be about 135,000 I 
/ '  

pounds. If 11 lbs/day is added for the first seven years, the total / 

then amounts to about 165,000 pounds discharged. 

The lake sediments, by taking the conservative approach (noted 

earlier) from the current survey data, account for only 29,000 pounds 

of mercury, less than 18 percent of the estimated amount discharged. 

Thus, a large amount of discharged mercury is unaccounted for. There 

are six possible explanations: (1) much of the mercury was not deposited 

in the sedimants, (2) marcuvy has been lost to water and aquatic life 

leaving the lake, (3) too thin a sediment layer has been used for 

calculations, (A) error or incomplete recovery in sediment mercury 

analysis, (5)> the estimate of plant discharge is too high, or (6) part 

of tha sediments containing high mercury content have been removed by 

dredging. 

If the unaccounted mercury were net deposited in tha sediments 

and the loss ware a uniform percentage over the period of discharge, 

the concentration in the lake outflow would have ranged from about 

5 vg/i in the early years to more than 10 pg/1 in the later years of . 

" plant operation. Fev-if any m-^rsuremcnts v?ere made on lake water 

samples curing the time of significant discharge. Several have been 

made since mid-1970 and no values have bean found above the reliable 

detection level of 1 pg/1 in 1970 to 0.1 pg/1 in 1972. It seems 

doubtful if mid-lake or outlet water concentrations havn ever been 

-53-



Concentration ranges were confirmed by re-analysis of the 1870 and 

1072 sa-plcs. 

It Is also possible that the estimate of the amount of mercury 

discharged by the Allied Chemical plant is too high. However, considering 

the lack of earlier concern about mercury discharges, it is likely that 

the amount is not greatly exaggerated. 

-59-
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greater than 1 ug/1. 

If the unaccounted mercury were deposited in sediments and then 

lost to the overlying-water, the same levels of mercury (5-10 nzl\) 

would have been expected in the outlet waters over the years. Again, 

this is very doubtful. j-
r-b 

Considerable losses to fish and aquatic life may have occurred T* 

but they would have to be removed from the lake to lower the mercury j: 

t . 
content. Assuming all fish to have, one ppm r.ercury about 47 million !* 

K 

pounds of fish per year would have to ba removed. It is beyond reason |* 

to expect this to have occurred. 

As noted earlier, the core samples were much shorter than the 

sediments penetrated, generally about 1/3 to 1/5 the total penetration. 

It is possible that the amount of mercury and the sediment volume in 

which it is contained is 3 to 5 times the amounts calculated herein. 

These in turn would be much more in line with the total mercury thought 

to have beer, discharged. However, this would also indicate G to 10 feet 

of sedimentation in 17 to 24 years. This would net seem probable, 

because of the lack of a known source fcr such a tremendous quantity 

cf sedimentation. 

Possible error in analysis has been discussed previously. 
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Finally, part of the ir.ercury discharges in th.e past and contained »• | 

in the sediments was probably already removed by dredging. Thr lake „• y 
•  » •  

outlet sediments have been dredged a number of times for barge canal • ':'c . • •• 
navigation. The oil terminal area has also been dredged in the past. 

I ;• '•> 

A delta near the mouth of Kinciaile Creek was dredged in 1S68 in a joint 

project by Allied and the county. The spoil was deposited in a low area 

just north of the Creak which is being developed for park purposes. It 

is doubtful if the lake outlet and terminal sediments ever contained 

significant amounts' of mercury; therefore, this can be discounted. The 

dredged spoil used for park fill nost likely did contain mercury 

and is the fate of part of the mercury discharged by Allied in the 

past. However, mercury contamination of lake sediments is quite 

widespread and only relatively small sections have been dredged in 

the last few years. It may be concluded that past dredging accounted 

for a small part of the mercury accumulated in the lake, but it would . 

be difficult to even estimate the quantity so removed. 
m 

> - • 

>:r 

•A.  

& a: 

• k. •: 

pr;. 
verctrry Concentrations in Fish 

Data on c o n c e n t  rat ions of r.crcury in fish from Onondaga Lake are 

no* extensive. Limited analyses by the Food nr.d Drug Administration . .-
» t K-;] 

_in 1070 showed high concentrations in fish flesh from the lake, 
"* , 

significantly higher than from other vatcrs in the region (Tabic 15). 
{-a 

As a result Onondaga Lake fish were prohibited for human consumption. • 
t'v'v 

The National Field Investigations Center- Cincinnati sampled r-ky. 

fish in >!nv l'JVb in Onondaga Lake, Oneida Xa miles to the norJmaSM 

I* 
-co-

»'•' • i • 



taui.f 11-
ME?.cUriY co::ct.;;Tr:/«Tic:;s i:; fish 

Location Caueht 

Cr.cnicga Lake 

Lake Oneida 

Oswego Elver 
(near r.outh) 

Mercury' 
Date Cone. 

(1970)  Tyoe in rr.f./k; 

5/5  vrr.itc Torch 0.20  
Yellow Ferch 2.48  
V'hite Catfish 4.32  

5 /28  Yellow Eullheads 2.64  
Sucker 0.80  
Sucker 1.08  

6 /5  Yellow Perch 1.52  

7 /6  Carp 2.96  7 /6  
Bullheads 2.16  

5 /22  Bullheads 0.16  5 /22  
Bass 0.37  
Carp 0.12  
Carp 0.18  

5 /28  Carp 1.22  

6 /5  l.'alleye Pike 0.38  6 /5  
Ling 0.10  

6 /26  Sucker 0.49  
Shad 0.21  
Yellow Perch 0.45  
Perch 1.76  
Uhite Perch 0.80  

^Analyi*or. by FDA, Buffalo, Ilev York. 

\ 
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nod" .SknuonU.O us Lake 15 ni l<\s sout.h-southwcst of Onondaga Lake. 
* 

The sampling vas done liv Gerald Kaiser, Thomas .N'nlcpa, and James 

Stcinfcld, Biologists. Types, ages, sizes and flesh mercury concen

trations of the fish caught are listed in Tables 12, 13 and 14. 

The data in Table 12 show that mercury concentrations in 

Onondaga Lake fish flesh have apparently decreased since 1970 

but are still very high, much higher than those from the other / 

two lakes. Flesh frcr. white perch, the fish caught in greatest 

numbers from Onondaga Lake, ranged from 0.3 to 4.0 mg/kg mercury 

with a median of 1.8 rag/kg. Carp ranged from 0.9 to 2.1 mgAg with 

a median of 1.5 mg/kg and golden shiners ranged from 0.9 to 1.3 

with z. median of 1.1 mg/kg. Only 3 of a total of 47 fish showed 

concentrations helov the FDA recommended limit for human consumption 

of 0.5 eg/kg. 

Comparison of the mercury content of the same species of fish 

from Onondaga Lake and Oneida Lake could not be made because sufficient 

numbers of the same species were not caught. Twenty of 25 fish caught 

in 0;>eida Lake were yellow perch, none of which were caught in 

Onondaga I.ake. 

The mercury concentrations in Oneida yellow perch flesh (Table 13} 
a 

ranged from 0.2 to 0.5 mg/!:g vithva median of 0.4 mg/kg. Significantly, 

3 of 20 yellow perch~wer<Tat theTDA recommended limit. Two white 

perch were caught, one of v;hich was above the limit. Only one walleye 

and one white sucker were caught. Both were above the limit. Although 

the morcurv content of Oneida Lake fish is high enough to be of concern, 
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•ft 
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Species 

Yellcv Bullhead 

I.nrrerruth Bass 

*>odts Crapple 

-all eye 

VThits Bass 

Vhlte Sucker 

northern Pike 
) " ./ n m 

Carp n 
r» 

Colden Shiner 
f* n • 

ft 

n 

f t  

n 
ft 

n 

TABLE 12 

Onondaga Lake 
Mercury Analyses of Fish' 

1973 

Age 
Length 

ed 
Weight 
Grar.s Sex 

II 

I 

III 

II 

I 
i 
II 

II 
IV 
V 

II 
III 
III 
IV 
V 
V 
VI 
IX 

II 
II 
IT 
II 
II 
II 
II 
II 

27c 

215 

153 

uc8 

262 

305 
315 
3̂ 2 

352 
710 
8U0 

359 
356 
350 
te3 
500 
503 
500 
610 

200 
202 
212"--
216 
222 
226 
226 
227 

231 

138 

65 

676 

222 

350 
385 
k3k 

261 
2156 
2951 

> 

1135 
726 

1135 
1816 
1930 
2156 
3178 
3859 

125 
98 
121 
108 
130 
115 
135 
135 

F 

F 

m 

F 
M 
F 

F 
F 
M 
F 
F 
M 
F 
F 

Hg in Flesh 
^•sA'o vet vt, 

0.5 

1.0 

0.9 

0.6 

o.i* 

0.6 
0.1* 
0.8 

0.8 
1.8 
1.7 

0.9 
1.2 
l.lf 
1.2 
2.0 
1.7 
2.1 
1.8 

1.0 
1.1 
1.3 
1.1 
0.9 
1.0 
1.2 
1.2 

4 

M 

3 
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TAULs 12 (cent.) 

Cncn.ia^a LnV.e 
Mercury Anrdyr.ee of Fish 

May 1973 

Species Ace •S J*- ••jn 
V.'cif.ht 
Crpr.-.s Sex 

in Flesh 
vet vt. 

White Porch II 202 169 F 0.3 
If II II 205 13!» F 1.3 
II ft II 205 1U2 M 2.3 
II M II 203 158 F l.U 
*1 If II 220 190 M 1.1 
H ft II 222 191 M 3.0 
II If II 239 2k0 F 1,5 
It fl II 2U3 290 F l .k 
II n II 2UU 2te M 1.7 
fl ft II 250 289 F 2.0 
II ft II 250 295 M lt.0 
ft •t » TT 252 291 F 2.3 
If If II 25 u 28U F 2.2 
II It II 256 302 F 2.U 
If It II 256 338 F 2.3 
If ft III 2k2 130 F 2.0 
II #1 XIX 2U8 269 F 1.2 
II If III 253 28U F 2.3 
II If III 255 272 * 2.5 
M n III 276 395 V 1.6 
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CneJUle. L'ikc 

Jv>rcury Ar.^lyscs of Fish 

M-y 1973 

o*f 

See cics A~e Lcnsth Weight Sex Kg in flesh inn Emms Ey./kg vet vrt. 

t.v"*  ̂ 1 

White Sucker II 

i-'hite Porch -II 
ir II II 

Whitef isii I 
if 

III 

Yellov Perch in 
ft II hi 
If fl hi 
It II in •1 II in 
11 It IV 
It It IV 

V  n • IV s II it IV 
It n IV 
It 11 IV 
n it IV 
it it IV 
»t t? IV 
n n TV 11 17 IV 
t: II V 
n II V 
n II V 
n ft V 

3U0 

39-0 

2lf5 
280 

280 
3^5 

. 2h0 
255 
260 
2o0 
265 
230 
230 
2k0 
250 
250 
255 
255 
260 
260 
260 
265 
250 
260 
260 
2o0 

390 

903 

33-0 
1»60 

1*60 
768 

205 
230 
260 
265 
260 
200 
210 
200 
2u0 
255 
255 
265 
255 
265 
280 
275 
235 
260 
265 
280 

M 

F 
P 

1-1 
M 
1-1 
m 
m-
M 
M 
M 
m 
m 
m 
m 
M 
m 
m 
;-i 
m 
m 
h 
m 

0.7 

0.5 

0.2 
0.7 

0.2 
0.1* 

0.1* 
0.5 
0.1* 
0.3 
0.1* 
0.2 
0.5 
0.5 
0.1* 
0.1* 
0.3 
0.3 
o.l* 
0 . 3  
0.1* 
o.l* 
o.l* 
o.l* 
o.l* 
o.l* 

jr.-
«>/* 

re* 
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Tallin It; 
» 

Skaneateles Lake 

Mercury Analyses of Fish 

May 1973 

mvf& yj 
• : U 
I• .: 

t v '! 
}. 
sr. ; 

• 

cc-rcic-s 

F.ock Bass 
" it 

Yc-llov Perch 
»« If 

a ro * 

ii 

in 

ii 

in 

Chain Fickerel II 

ii 

ji 
.1 ry 

Length 
rsa 

190 

185 

2p0 

277 

300 

3^0 

3k6 

bk>$ 

weight 
greens 

120 

1̂ 5 

210 

320 

160 

295 

2k3 
116 

Sex Hs in flesh 
log/kg wet wt. 

o.u 

0.3 

0.2 
0.2 

0.2 
0.2 
0.3 

0.3 

&*.c » vv s:v •' 

li 

ki 

ka 
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« i ;  nr^M'-s  to Y v  far  below that  or  CnonJa?,a Lake.  This  agrees with 

) the 1070 results. 

Cnlv ci;:ht. fish wore caught in Skanealolcs Lake, 15 miles south-

ssuthwest of Cr.onua.;n Lake. Three species were represented, rock bass, 

yellow porch, and chain pickerel, none of which were found in Onondaga 

lake. All of the Sknnentelcs fish were.below the FOA recommended limit 

cf 0,5 r-'Aa: mercury but all bad measurable concentrations from 0.2 

to 0.1 r. 

The SUaneateles Lake fish probably show background levels of 

nercury with a median flesh concentration of 0.2G r.g/kg. The Oneida 

Lake fish (all fish) showed an intermediate level with a median of 

0.39 re/kg. Onondaga Lake fish had far higher levels with a median 

of 1.35 sag/kg for'all fish. „ 

Fish data thus indicate a major source of mercury contamination 
i  

in Onondaga Lake. Presumably that major source is the Allied Chemical 

Corporation, the only kncv.n significant discharger. Oneida Lake fish t 

data also indicate a source, which may be airborne mercury, still from 

the Allied Chemical plant to the southwest. Skaneatclos fish mercuiy 

concentrations Rre probably natural. 

All the lakes drain to the Seneca-Oswego system. It is possible 

-—cut net likely that «w»-fish migrate between Oneida and Onondaga 

Lakes. It is even less likely that migration occurs between Skn.neatcics 

Lake and the other two laker.. 
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.  I '  .  |  C o r p o r a t i o n  

I N D U S T R I A L  C H E M I C A L S  D I V I S I O N  

July 21, 1970 

^ 0 . 

' '*c4,C*IK - • / A J  

Mr. William A. Hicks, P. E. ^ 
Regional Director of Public Health Engineering 

State of New York 
Department of Health 
677 South Salina Street 
Syracuse, New York 13202 

Dear Mr. Hicks: 

In keeping with our wish to keep you informed of our mercury 

containment program, the following apatites -^el 
to reduce mercury discharge to the watershed current level 
of mercury discharge, and plans for future reductron. 

Prior to May 9, 1970, discharge of mercury to Geddes Brook 

from our Bridge Street operation amounted to about 22 poun 

npr dav On May 9, a system to send mercury bearing waters 

from the mercury cell room basement to the waste beds 

put into operation. On May 19, mercury containing sluicing 

from brine filters were routed to the waste beds, and on 

May 25 the back washings from the mercury cell 

filters were added to this disposal system. In May an 

June a number of improvements to the disposal system w 

Zll'tl virtually eliminate overflows to Geddes Brook 

These included installation of a spare sump P™P. * _ 

tank, waste pump ammeters, and various t0 

reduce the hydraulic load on the system. An overflo 
recorder and alarm were also installed. 

The effect of these measures has been to reduce the mercury 
input to Geddes Brook to a current level of one to tw 

ft c m « a-
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Mr. William A. Hicks, P. E. 
July 21, 1970 
Page 2 

pounds per day. A definitive program to provide substantial 
further reductions in mercury discharge has been formulated. 
Items planned or in progress under this program include: 

1. Further process modifications to reduce the 
volume of liquids handled in the disposal 
system. 

2. Testing of chemical and mechanical treatment 
methods to recover mercury from wastes now 
sent to waste beds. 

3. Improvement of reliability of mercury disposal 
system by installation of improved pumps and 
pump failure alarms. 

4. Construction of a brine holding tank to 
eliminate overflow of brine to the sewer. 

5. Installation of a continuous sampler on the 
main process sewer outfall to the west flume. 

6. Continuation of a program to identify and correct 
miscellaneous sources of mercury contamination. 

The items of major importance in this program are scheduled 
for completion within three months. 

Input of mercury to Onondaga Lake via east flume from our 
Willis Avenue operation amounts to about 0.5 pounds per 
day. About 80% of this is contained in two waste water 
streams emanating from the caustic potash evaporation 
operation. 

A plan to eliminate the input from these two streams has been 
developed. One stage, scheduled for operation in mid-July, 
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Mr. William A. Hicks, P. E. 
July 21, 1970 
Page 3 

involves installation of a new system to pump one of the 
two streams to the waste beds. The second stage, to be 
completed several months later, requires a change in 
condensing equipment to produce a more concentrated 
mercury containing waste water which will also be 
pumped through the new system to the waste beds. 

Mercury sent to the waste beds is precipitated as the very 
insoluble mercuric sulfide by a substantial excess of sul
fide in the soda ash process waste. The mercuric sulfide 
is dispersed in about 800 tons per day of process waste 
solids and settled on the beds. Mercury bearing boiler 
fly ash has been sent to our operating waste beds since 
their startup in 1951. A recent analysis indicates the 
fly ash carries about one pound per day of mercury to the 
beds. Excellent retention of mercury in the waste beds 
is evidenced by the fact that waste bed overflow contains 
less than 1 ppb mercury, equivalent to less than 0.05 
pound per day. 

Our containment program has resulted in a substantial re
duction in mercury discharged to the watershed, as 
illustrated by the attached graphs which show daily con
centrations and quantities (where calculable) of mercury 
in our effluents and Nine Mile Creek. 

Also attached are copies of our mercury containment programs 
for the Bridge Street and Willis Avenue operations which give 
details of progress to date and plans for further action. 

We will continue to keep you informed of the results of our 
efforts to achieve further reductions in the quantity of 
mercury discharged from our operations. 

Very truly yours, 

J. L. Rourke 
Manager - Technical 

Attachments 

cc: Mr. L. E. Townsend, FWQA, Great Lakes Region 
Mr. L. A. Van Den Berg, FWQA, Ohio Basin Region 
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BRIDGE STIU ET SECTION -  MERCURY E EFLUENT PROGRAM -  1970 

Completion 6/22 6/29 7/6 7/13 7/20 7/27 8/3 8/10 8/17 C/24 8/31 9/7 . 9/14 9/21 9/28 10/5 

(1) Start up Waste Sulids Systems to CC Plant Complete 5/8/70 

7/27 

(1) Start up Waste Sulids Systems to CC Plant Complete 5/8/70 

i  
(2) Pipe Mercury Cell Basement waters to waste solids tank Complete 5/9/70 

i  
(3) Convert M/C Caustic filter sewer tu a smtip & pipe to waste solids 

(4) Convert condensate tank tu a waste solids surge tank 

Complete 5/28/70 

Complete 5/27/70 llllaei iniall 
— 

•••••lit T.T7" it«4llal 
—~ I  •iktiM •••••«* * • , iftIS " 

(5) Put M/C pressure Leal Filter backwash to waste solids Complete 5/20/70 

•••••«* * 
\ "mm 

(6) Write SOP far M/C plant start ups without purging brine to sewer Complete 8/9/70 Hr 

(7) Test Cyclone to remove mercury from basement water 

(8) Install overflow recorder and alarm on waste solids tank 
Test Jot Sue xssful Discon inued 

(9) Replace Ourco Waste Solids Pumps with a pump more applicable 
to pumpinq asbestos 

P U M P  
SELECT 

EO 

BLUE-
LINE 
SUBMIT CD 

ICO-A I 
SUBMIT 

TED 

. 2." 

(10) Install ammeters on waste solids pumps Complete 8/12/70 

(11) Recirculate pump and trap end wash waters - (reduce volume 
of basement effluent) 

ICO-EI 
SUBMIT 

TEO 

ICD at 
APPROV 

AL 

INSTAL 
LA r iON 

(11) Recirculate pump and trap end wash waters - (reduce volume 
of basement effluent) 

ICO-EI 
SUBMIT 

TEO 

ICD at 
APPROV 

AL 

INSTAL 
LA r iON 

J*-'" 
(12) Test brine to Coalescor to remove mercury from basement waters INSTAL 

UNIT 
START 
TEST 

TEST 
CONCLT 

(13) Inslall curbing around sewer in M/C basement.(Prevent overflow 
of basement water) Complete 

(13) Inslall curbing around sewer in M/C basement.(Prevent overflow 
of basement water) Complete 

(14) Treat basement water to improve mercury separation OBT.MA 
ST.TE61 

(IS) Install high level alarm in basement sump INSTAL
LATION 

(17) Complete brine holding tank to eliminate potential overflow of 
M/C brine to sewer 

Submittf 1 Subrruttec -OmpHle 

COMPLE 
T ION 

(17) Complete brine holding tank to eliminate potential overflow of 
M/C brine to sewer 

Submittf 1 Subrruttec -OmpHle 

COMPLE 
T ION 

(18) Sample program to identify miscellaneous sources of contamination 

and recommend correction action PROG) AM INIT ATED 6/8/70 TO BE CONTIN JING 

(19) Minimize M/C basement waters: 
b. 

b: Alter float valve to prevent overflow of H2 closed circuit 
water tank 

c. Improve catch pots in floor trenches 

d. Repipe gland water • H2 regen. blower 

Complete 5/1/70 

Complete 5/27/70 

b: Alter float valve to prevent overflow of H2 closed circuit 
water tank 

c. Improve catch pots in floor trenches 

d. Repipe gland water • H2 regen. blower 

Complete 5/1/70 

Complete 5/27/70 
N§tAL-
.  ATION 

f. Repipe Air conditioner water 
g. Improve floor drain catch pots 

(20) Install end casting vent system - closed circuit on condensate 

ATIDN 

ENGR. 

INSTAL
LATION 

PAS Complete 

....• i 
f. Repipe Air conditioner water 
g. Improve floor drain catch pots 

(20) Install end casting vent system - closed circuit on condensate 

ATIDN 

ENGR. 

INSTAL
LATION 

PAS Complete 

(21) Test iharplcs, centrifuge to remove mercury from basement water 
(controlled by Item 12) 

ASSEM
BLY 

INSTALL 
UNIT 

START 
TEST 

(22) Inslall monitoring equipment on main sewer line to west flume Request 
)es<qn In 

F m e l  
Design 

Biuehne 
Submitter 

ICO-61 
ju&mitif 

(23) Test Brink demister for mercury removal from hydrogen stack 
gas and end casting vent gas. 

UNI T 
AVAIL. 
FROM 

(24) Improve separator on H2 nash pump after cooler EVAL. 
:OMPL I T 

(25) Recycle nash pump seal water on denuder feed water tank EVAL. 
CGMPLE L 

NOTE: PROGRAM IS OESIGNED TO LIMIT MERCURY OUTFLOWTO LESS THAN I  LB/DAY. •  ,  ^  
TOTAL REFINEMENT, FOR EXAMPLE APPARENT MERCURY IN VAT DISCHARGE '  O 
IS NOT INCLUDED. M 

I a. 
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Completion 6/22 6/29 7/6 7/13 7/20 1 7/27 8/3 8/10 8/17 1 8/24 8/31 9/7 9/14 9/21 9/28 

1 Seal off Sewer Entrance of Amalgam 
' Wash Water 

Complete 
5/20/70 

1 . 

8/17 

1 1 Seal off Sewer Entrance of Amalgam 
' Wash Water 

Complete 
5/20/70 

•••%!>-

2. Divert H2 Cooler Water to Sewei Complete 4/19/7 

9/1/70 

6/4/70 

...few 
2. Divert H2 Cooler Water to Sewei Complete 4/19/7 

9/1/70 

6/4/70 

3. Assign man exclusively for Hg Recov 

Complete 4/19/7 

9/1/70 

6/4/70 

K. 
3. Assign man exclusively for Hg Recov 

Complete 4/19/7 

9/1/70 

6/4/70 4 Increase no. of Hg collection points 
for recovery man. 

Complete 4/19/7 

9/1/70 

6/4/70 4 Increase no. of Hg collection points 
for recovery man. 

Complete 4/19/7 

9/1/70 

6/4/70 

5. Install collection pan under mineral jig Complete 5. Install collection pan under mineral jig Complete 

6. Mineral jig & sledge mill pad area prep 

A. Permanent wiring. Copplete 6/19/7 . . . - f c f c .  A. Permanent wiring. Copplete 6/19/7 

B. Pad painted. 6/11/7C B. Pad painted. 6/11/7C 

C. Curb installed. Complete C. Curb installed. Complete 

0. Position mineral jig & sledge mil Com p le t e 0. Position mineral jig & sledge mil Com p le t e 

7 Use former Benzol line as waste line 
'• toCC. 

A. Pump installed Complete • •••t 'kw. A. Pump installed Complete 

B. Wiring installed Complete B. Wiring installed Complete 

C. Put into service Complete C. Put into service Complete 

a Send Hg bearing liquors thru 
wasteline to CC. 

Complete 
a Send Hg bearing liquors thru 

wasteline to CC. 
Complete 

g Hg Cell regu tiding program • 
continuing program. 

g Hg Cell regu tiding program • 
continuing program. CELL PER MONTH AS PER BUDGET 

in Install Amalgam cleaning system 
tonsistinq ortanks. pump & cyclone. Complete ...t> in Install Amalgam cleaning system 
tonsistinq ortanks. pump & cyclone. Complete 

11. Hg recovery monthly review & inspect 
Status 
Report 

Status 
Report 11. Hg recovery monthly review & inspect 

Status 
Report 

Status 
Report 

12 Replace barometric with Zaremba 
surface condenser. 

Complete 12 Replace barometric with Zaremba 
surface condenser. 

Complete 

13. Impure condensate monitoring |"n"j. 13. Impure condensate monitoring |"n"j. 

14. Evap. Bldg. barometric cond. monitor ng. 14. Evap. Bldg. barometric cond. monitor ng. 

15 H2 gas temperature & cooler 
water monitorina. 

15 H2 gas temperature & cooler 
water monitorina. 

Ig Set up impure condensate for AM 
washing & filter backwashing. 

Complete' 

17. Weak liquor collector cleaning & inspi ct. Complete 17. Weak liquor collector cleaning & inspi ct. Complete 

jg Install additional traps in 
Evaporator Building. 

Instit
ution 

jg Install additional traps in 
Evaporator Building. 

Instit
ution 

19. Test cyclones lor Hg recov. at sump k c. 
A. Cyclones ordered Complete A. Cyclones ordered Complete 

8. Testing Start 
Test 8. Testing Start 
Test 

20. Back wash water from AM brine filter Instal-
letlon 

20. Back wash water from AM brine filter Instal-
letlon 

2| Pressure leaf filter installation-
Brine puritv. 

Imtai-
leton 

22 Recover mercury from Ha reclaiming 
pad under former amajgamsystem. 

23 Recover Hg from wash water effluent 
areas near mineral jiq operation. 

Complete 22 Recover mercury from Ha reclaiming 
pad under former amajgamsystem. 

23 Recover Hg from wash water effluent 
areas near mineral jiq operation. 

Complete 22 Recover mercury from Ha reclaiming 
pad under former amajgamsystem. 

23 Recover Hg from wash water effluent 
areas near mineral jiq operation. 

Cleaned 4 
Inspected 

Complete ....fcw 
22 Recover mercury from Ha reclaiming 

pad under former amajgamsystem. 
23 Recover Hg from wash water effluent 

areas near mineral jiq operation. 

Cleaned 4 
Inspected 

Complete 

24 Evaporator Bldg. sump & AM sump 
cleaning & inspection. 

Cleaned 4 
Inspected 

Clean 4 
Inspect 

. fcfc-24 Evaporator Bldg. sump & AM sump 
cleaning & inspection. 

Cleaned 4 
Inspected 

Clean 4 
Inspect 

ir Dismantle AM cells over collection v. 
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ENVIRONMENTAL IMPACT STATEMENT ON 
WASTEWATER TREATMENT FACILITIES CONSTRUCTION 
GRANTS FOR THE ONONDAGA LAKE DRAINAGE BASIN 

Final  
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It  appears that  salty ground water may indeed be discharged near the south

eastern end of Onondaga Lake.  However,  the significance of this discharge 

to the chloride level of Onondaga Lake has not been determined. I t  is  

possible that  the salt  water contributed by ground waters alone causes the 

high chloride concentrations in Onondaga Lake.  These concentrations 

exceed the maximum 250 mg/1 level that  was established by the U.S. Public 

Health Service (1962) to prevent salty tasting drinking waters.  The question 

of chlorides in Onondaga Lake is  discussed in Appendix B. 

WATER RESOURCES 

O'Brien & Gere (1968) estimated that  the present water demand in 

Onondaga County is  350,000 cu m/day (92.5 mgd).  This is  expected to reach 

647,000 cu m/day (171 mgd) by the year 2000. However,  in the MSSTP service 

area,  water consumption is  not expected to increase significantly.  

Onondaga County's  main water supply sources are Skaneateles Lake and 

Otisco Lake, which have safe yields of 165,000 cu m/day (43.5 mgd) and 

76,000 cu m/day (20.0 mgd),  respectively.  Water is  being withdrawn from these 

lakes at  or near their  maximum safe yields.  (O'Brien & Gere,  1973a).  Other,  

smaller sources,  primarily wells,  are capable of supplying approximately 

15,000 cu m/day (4.0 mgd).  Thus the total  capacity from sources within the 

county is  approximately 255,000 cu m/day (67.5 mgd).  

In 1967, Onondaga County completed construction of a water supply system 

to obtain water from the Oswego intake on Lake Ontario.  This system has a 

capacity of 95,000 cu m/day (25 mgd).  I t  may be expanded to 237,000 cu m/day 

(62.5 mgd) by construction of addit ional pumping and treatment facil i t ies.  

I t  may be even further expanded by construction of addit ional intake,  pumping, 

treatment and transmission facil i t ies.  
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No public water supplies are derived from Onondaga Lake or from the 

Seneca-Oneida-Oswego River system. Furthermore,  there are no plans to use 

these waterways as sources of public water supplies in the future.  

Use of ground water in the area is  expected to decline in the future.  

In fact ,  i t  has been recommended that  al l  public well  supplies in the county,  

with the exception of those at  Baldwinsvil le and Tully,  be abandoned 

(O'Brien & Gere,  1968).  The following reasons were offered: 

1.  These sources are or will  be located in densely developed areas 

where the pollution hazard is  high; many wells already show evidence 

of pollution; 

2.  Rated capacit ies are inadequate to meet future demands; 

3.  Present water quali ty does not compare favorably with that  now or 

potentially available from alternative sources.  ( 'O'Brien & Gere,1968).  

AIR QUALITY 

Available monitoring data reveal that  in t ie vicinity of the MSSTP, 

ambient air  quali ty standards for suspended particulates were exceeded between 

1969 and 1972 (Table 22).  Air quali ty standards for total  oxidants were ex

ceeded between 1971 and 1972 (Table 22).  Current levels of sulfur oxides,  

carbon monoxide,  and nitrogen dioxide are in compliance with the national 

standards.  

Since there are no emissions from the MSSTP primary treatment plant,  the 

air  quali ty violations must be ascribed to other,  primarily industrial ,  

sources in the area.  Odors are the main air  quali ty problem presented by 

sewage treatment plants;  there are no Federal ,  State or local standards for 

the control  of odors.  However,  the upgraded and expanded MSSTP is  not expect

ed to cause any odor problems. 

70 



(<\ ot 

Allied Chemical Corporation 

Allied's  Syracuse plant is  located in the Village of Solvay in Onondaga 

County,  New York. The main plant facil i t ies occupy a s i te of approximately 

1200 ha (3000 acres),  southwest of Onondaga Lake.  The manufacturing facil

i t ies are supplied by a 1200 ha (3000 acre) l imestone quarry at  Jamesvil le,  

N.Y.,  and a 1200 ha (3000 acre) brine operation at  Tully,  N.Y. Allied's  

Syracuse plant is  engaged in two dist inct  manufacturing areas;  each area has 

i ts  particular products and byproducts.  Allied also operates i ts  own power 

plant to supply i ts  facil i t ies.  

The f irst  group of manufacturing processes produces soda ash (sodium car

bonate -  Na2C03) and soda ash derivatives.  The soda ash production processes 

are responsible for the largest  wastewater f low in the plant.  The synthetic 

ammonia-soda process,  or Solvay Process,  is  used. Raw materials consumed 

in this operation include brine,  l imestone,  ammonia,  hydrogen sulfide and fuel .  

Ammonia is  recovered for reuse by reacting ammonium chloride,  an intermediate 

product,  with excess quanti t ies of l ime; the reaction also produces calcium 

.1.1 -J-  (p.n \ TUO wiac+ouiat^s rpsult inq from this process contain high ufl i ui i uc \oclu 1 2 / • ulu 3 .-juivmy 

concentrations of sodium chloride,  calcium chloride and l ime, as well  as 

natural  impurit ies found in both the l imestone and brine raw materials.  For 

each ton of soda ash produced, about one-half  ton of salt  and one ton of 

calcium chloride have to be disposed of.  These wastes are common to al l  soda 

ash plants.  

The second group of processes center around the electrolytic decomposi

t ion of salt  brine (NaCl) to form chlorine and caustic soda (NaOH). Two 

types of electrolytic cells  are used in the process,  the mercury cell  and 

the diaphragm cell .  Trace amounts of mercury,  lead and asbestos enter the 
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wastewater streams from these operations.  In the summer ot  1970, the U.S. 

Department of Justice took legal action to compel Allied to reduce or el i

minate i ts  mercury discharge.  Allied reduced i ts  mercury discharge from 

10.0 kg/day (22 lb/day) to 0.4 kg/day (1 lb/davl,  as recommended in a 

s t ipulation,  dated September 14,  1970, between the U.S. Atto—ey and the 

attorneys for Allied Chemical Corporation.  

The power plant is  the third area in which wastes are generated.  Boiler 

feed waters must be treated to remove hardness,  during this water treatment 

operation,  sludges are formed. Residual hardness and some treatment chemicals 

remain in the feed waters and are concentrated during use.  "he boilers must 

be cleansed of these impurit ies.  The resultant blowdown waters contain 

suspended and dissolved solids.  

The above description is  a simplified representation c~ ; very complex 

manufacturing operation.  The products themselves are the end result  of a 

variety of interrelated processes.  Allied currently produce::  about twenty 

different chemical products.  The wastewaters gey erated b' '  the manufacturing 

processes are discussed below. 

Allied disposes of i ts  wastewaters at  three separate dasonarge points.  

Cooling waters from the power plant operation are dischargee! directly •••nto 

Onondaga Lake through Discharge Serial  No. 001 (east  fume).  This discharge 

is  disinfected and contains approximately 0.2 nc/I  residual chlorine.  In 

addit ion to cooling water,  this discharge contains stormwater runoff from 

the Syracuse plant and sections of the Village of Solvay. Discharge Serial  

No. 002 (west f lume) contains wastewaters similar to those discharged via 

the east  flume plus sodium chloride,  sodium chlorate,  and traces of sodium 

hypochlorite.  These salts  represent a small  percentage of the total  salt  
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discharged by the plant.  Discharge Serial  No. 003 contains the overflow 

from Allied's  sett l ing lagoons.  Under the proposed water quali ty management 

plan,  this overflow will  be pumped to the advanced waste treatment facil i t ies 

of the expanded MSSTP. The characterist ics of the three discharges are given 

in Table 27.  The locations are shown in Figure 10.  

At the Syracuse plant the f irst  step in wastewater treatment is  separa

t ion of the wastewater streams. Almost every processing area in the plant 

is  sumped, and unintentional spil ls  and f loor sweepings are quickly reclaimed. 

Oil-bearing waters are sett led and skimmed before being discharged. Waters 

contaminated with mercury-bearing solids are f i l tered before being sent to 

the sett l ing lagoons.  

With the exception of cooling waters,  al l  wastewaters are collected and 

pumped to one of the three sett l ing lagoons currently being used by Allied.  

Because certain of the materials in soda ash wastes act  as coagulants,  the 

suspended solids removal in the lagoons is  good, approaching 99 percent.  

Dissolved solids,  however,  remain in solution and are discharged to Geddes 

Brook. 

Allied pumps about 1,000,000 kg (1100 tons) of solids to the lagoons 

daily.  Continual solids deposit ion results  in the f i l l ing of the lagoons,  

thereby exhausting their  sedimentation volume. Together the three exist ing 

Allied lagoons have a l i fe expectancy of about nine years;  new lagoons will  

be required sometime before 1982. Allied is  currently investigating the 

possibil i ty of addit ional land purchases and rezoning requirements for the 

construction of new sett l ing lagoons.  

As shown in Table 26,  the overflow from the lagoons goes directly into 

Geddes Brook. The brook is  tr ibutary to Nine Mile Creek, which flows 
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into Onondaga Lake.  When the lagoon overflow, wnich has a high calcium 

content,  mixes with the waters of Geddes Brook, a calcium carbonate (CaC03) 

precipitate is  formed. The effect  of this is  that  Geddes Brook is  a milky 

white color by the t ime i t  empties into Nine Mile Creek. Although some of 

the CaC03 precipitates out of solution and sett les as a solid in Geddes Brook 

and Nine Mile Creek, the rapid rate of flow in both of these streams keeps 

most of the CaC03 in suspension unti l  Nine Mile Creek reaches Onondaga Lake.  

At the juncture of Nine Mile Creek and Onondaga Lake, a delta is  formed 

as the CaC03 sett les out under the quiescent conditions prevailing in the 

lake.  (O'Brien & Gere,  1973a).  This precipitation problem is  discussed in 

Appendix D. 
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Industrial Chcmicais Division 
P.O. Box 1129R 
Morristown. New Jersey 07960 

July 31, 1979 

Mr. George K. Hansen, P.E. 
Chief, P.D.E.S. Permit Section 
New York State Department of 
Environmental Conservation 

Room 201 
50 Wolf Road 
Albany, New York 12233 

RE: Allied Chemical Corporation 
Industrial Chemicals Division 
Syracuse Works, Solvay, New York 
SPDES Permit #NY0002275 

Dear Mr. Hansen: 

Enclosed please find two copies of our renewal application 
for the subject SPDES Permit, along with our check for 
$300.00 to cover application fees. 

The Syracuse Works has commenced a comprehensive monitoring 
program to gather representative data for each of the 129 
NRDC "Priority Pollutants" which may be detected in our 
discharges. It is our understanding that such ̂ data may 
be required for our point source sub-category in applications 
for BAT Permits to be issued under the NPDE3 Program. 

Also, the Plant handles materials which have been or may 
in the future be classified as hazardous substances under 
Section 311 of the Federal Water Pollution Control Act. 
The potential exists for discharge of these materials 
during start—up, shutdown, equipment malfunction or other 
events occurring within the scope of the Plant's operation 
or treatment. During the course of the permit, we will 
endeavor to develop best engineering estimates of these ̂ 
potential discharges which are excluded from the provisions 
of Section 311 of the Act, such that a specific identification 
may be provided in our subsequent application for a BAT 
NPDES Permit. 

jlr 
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Mr. George K. Hansen, 
Chief, P.D.E.S. Permit' 
NYSDEC 

m action 
Page 2 

I? 

Enclosed is a revised copy of the March 1977 Industrial 
Chemical Survey. As of December 31, 1977 the Vullis Avenue 
Chlorinated Benzene Plant was shut down. The revised survey 
reflects this change. 

Please note that effective J u n e  1, 1980, we will be ̂ ®^g9001 
our major cooling waters from Discharge 002 our Discharge 001 
Thermal Diffuser facility. Also, Discharge 003 ml be diverted 
to the Onondaga County Municipal Sewage Treatment " 
i..T+iarv treatment svstem in a contracted ]Oint treatment 

E M S ; ~  
after the June 1, 1980 deadline is a small stream Oi spent 
non-contactcooling water from our Bridge Street chlorine 
producing facility. 

We are presently negotiating the sale of the Bridge st* 
chlorine plant. Whin the details are finalized, appropriate 
notices will be filed with the Dr,C. 

Should you require further information, please advise. 

Sincerely, 

C . Q  
C. J. Porter 
Plant Manager 

CJP/lal 

Enclosure 

bcc: J. M. Devoe 
C. J. Porter 
W. M. Reiter 
J. L. Rourke 
A. J. Stewart(3) 
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C34I (9.7B) 

Allied. 
Chemical 

day ( div. | loc.^ (mo 
10 825 7 24 79 

ALLIED CHEMICAL CORPORATION 
MORRISTOWN, N. J. 07960 

THROUGH 
THE CHASE MANHATTAN BANK. N.A. 

1 CHASE MANHATTAN PLAZA 
NEW YORK. N.Y. tOOIS yr̂ [ 

PAY 

5 8 7 9 0 2  
I - 2  

210 

(s dollars-cents ^ 
****$300.00******* 

TO THE 

OROER 

or 

N ew VOJik Stcctz Vzpa/Umznt o £ 
EnvlAomzntal ComeAvatlon 
R o o m  2 0 1  5 0  i i l o l R o a d  
Albany, W 12233 

»• 5a71o 2»• «:• 5 ioooo 2 n: ^ ;o,"3",oo7l.b 



jipplicaticm fqhil "c" for a state pollutant discharge eu^ation syst5.m cspdhs) p=r.\ 

IV_ • . M INDL'ST.TIAL 03 FINING U 
"t t: < M .*: A7A ~~ 

"• v. 1. ».«Pj~rr7i IF RENEWAL C.\ MODIFICATION, C!V£ PREVIOUS APPLICATION .SO.. EFFECTIVE DATE, EXPrRATSO^CMTE— 
— sr» fc^-Vr-ml Q Msdlficitlon p,v— '— — * -

I 

I 

.. — .-.w — . .^-w.w.v, W* • t r...fiww}flrr.iwn..v.» .. . CJO-jnAllON CJATE 
r-'o- r^~ 0002275 |E»ec;i>.-Ci;e 1/31/75 fogi.-ation Da;? y/-n/an 

' \ (Corpnrjie, Partnership or Individual) 

x..llied Chemical Corporation, Industrial Chemicals Division 
: <1-«:«.TSC ADDRESS (Slre-t, City, Stale. Zip (Hit) 
P.O. Box 6, Solvay, New York 13209 

type or g>n:rsfti? 
^Corpc'f.i C t.-.^|y|Jm| q Partnership Q 

, ' i \ ALL C GRRESPOND ENC E TO: (Name, Title and Address) 

a J. L. Rourke, Manager, Environmental Services 
TELEPHONE NO. (Include Area 

* 315 I 487-4411 
| ;:.:ITNA.SI 4 . 

B Syracuse porks 
FACILITY LOCATION (St.-eet cr Raid) 

Milton Avenue 
^ITY, TOWN OX VILLACI -

Solvay 
' rf.NTT * 
I Onondaga 

GIVE EXPLICIT DIRECTIONS TO LOCATION, II Neceiiiry 
See Attached Map 4^1 

?A7L'3E Or 3U5INESS 03 TYPE Or FACIU IT 
Production of Inorganic Chemicals 

SO. Or EMPLOTEES 
1800 

NO. O? 
3 

AC 10U2 WASTE IS DISCHARGED TO A PUBLICLY OWNED WASTE TREATMENT FACILITY AND/OS A LICENSED WASTE SCAVENCSX AND TO THE 3E5 
JU* XNOWLEDCS YOU A32 NOT REQUIRED TO 03TAIN AN 5PDES PERMIT, COMPLETE THIS SECTION ONLY. SI CN APPLICATION AND RETURN. 

AND/0* 
N RS ANO ADDRESS Or MUNICIPALITY RcS?ONSI8L£J^O.T RECEIVING WASTE 

NA 
I 

1 

NAM: AND ADDRESS 0? LICENSED WASTE SCAVENGER 

oDUCnON DATA (Use additional forrra, il necessary) 
FRINCIPAL TYPES Of PROCESSING DONE AT THIS FACIUTT 

• norganic Chemicals Manufacturing 

SIC - 2812 - Alkalies and Chlorine 
M -CIC - 2819 - Industrial - Inorganic Chemicals  -

P>v.^.?AL PROSUCTS AND AMOUNTS PRODUCED PER TIM: UNIT RAW MATERIALS AND AMOUNTS CONSUMED PER.TIME UNIT 

^ See Attachment 1 (Contains Confidential 1. See Attachment. 2 -

I Information) 1 • 2. 

| 3. 

• • 4. 

i s. -

C--.5 ANY Or YOUR DISCHARCES CONTAIN 03 IS IT POSSIBLE FOX ANY DISCHARGE TO CONTAIN ONE 03 MOT: Or THE FOLLOWING SU3STANCES / 
• ESULT OF Y0U3 0?£3AT10N5, ACTIVITIES OS PROCES5E5Y( See Attachment 3-lTote<Ha) 
• 1 Aluminum Q Arsenic 0 Baron 0 Ch.-oniu.n Q F'ou'ides Ed Lead SI Niciel Q Selenitic* |£ 
0 Ammonia gg Barium 0 Cadmium 0 Copper 0 Cold 0.ManjiRes» 0 Oil & Grease g] Silver |T 
*1 Antimony . g] Beryllium £3 Chlorine 0 Cyanide Q Iron 0 Mercury 0 Phenols. -0 Sulfides 

• ) Co.Tosimcontrol rhemiraU/<nerifv> Sodium Sulfite (See Attachment 3-Note "—) n other 
• compounds (see attachment t JT. ~ o«_ ai-mrhmonr *3 hilojsnaled organic* or halogenated hydrocarbons (e.g.  chlorinated,  l lounnated or brammated) fcfwifyy aee Accacnment  3  

Herbicides or pesticides (specify) See Attachment 3 

K ] radioactivity (specify) Mined raw materials may contain traces of radioactivity 
Slimlctdes, blocidss or algaectdes (specify) See Attachment 3 

~) Substituted aromatic* (e.g. derivatives of benzene, pyridine, biphsnyl, r.aplhale.-.e, coal or petroleum tar, elcj (specify) 
I J Surfactants (specify) See Attachment 3 
^0 None of the above 

if/ the trade names and manufacturer of any chemicals used at this facility v*hich ere nat listed above ard whose specific constituents are noi 
| .. «n to you. See Attachment 

| iplanatlon ol above: (Much additional sheets. If necessary), See Attachment 3 - Note #1 



I 

ft 

mid settling pond facility l^^ted near the main plant facil^^. The clear liquid overflow 
:on the basins forms Discharg^f03. • • . run ci:«: ua^iua luiiiid liijluai^^^uj. 

Sludge of a hazardous or-toxic nature such as mercury creatmant plant sludge produced in wast 
iter treatment is sent to a secure landfill operation as follows: Newco Chemical Uaste Sysfc 

J >26 Royal Ave., Niagara Falls, N.Y. 14303 & SCA Services, Inc., P.O. Box 200, Hodel City, 
ft.'ew York 14107 , . 

(st 5,3) 

ARCc DATA tC'inlinuKd) fSee Instruction;) ATTACH SXcICrl SHOWING OUTFALL LGCATIONS See i-'ap 2 4 3 
A ' NO. 
| * 

Q Proposed 0 Replacement 
'21 Existing Q Expansion 

I'Yr c Or WASTE 
Cooling Water 

TY? 
Iru i-' 

£ Or TREAT AEiNf (I; r.&r.e, ;.o state) 
ircal Qiffusiqn, Settling Pone û ' r*n a, t»nr«at'n 1 

P.  F LOW 
•• 106 

1 ACTUAL FLOW 
Cal/Day | 30 - 70 X 1C )6 Gal/ Day 

FREQUENCY Or DISCHARGE 
0 Continuous 0 lr.ter.-i'.r.eft? 0 3>tch 

ISfLb.- EQUALIZATION PROVIDED? 
0 Yes Q No tf "Yes", describe in comr 

)r discharge 24 

Arc DISCHARGE • If "Yes", Name of Receiving Waters 
f • O No J Onondaga Lake 

CI assiiicilion 
C 

Waters I'dex No. 
ONT. -66-12-12-P154 

Bt-ACE DISCHARGE.If "Yes", Name oi nearest Surface Water 
T Yes 0 No | 

DisIi-'Ci 
Ft. 

SOIL TYPE , Depth to Wat 
1 

• . NO. j Q Proposed 0 Replacement 
B«2 ^Existing 0 Expansion 

TYPE Or WASiE 
Cooling Water & Chlorine Vat 

TV? E OF TREAT-WE.N f (if none, so state) 
None 

CN FLOyf 
j 1Q® Gal/Day 

ACTUAL FLOW 
5 — 44 X 1*0 Cal/Day 

FP.EQL'ENCY Or DISCHARGE Ulcuuaugc. 
0 Continuous Q IrHerrvnen; 0 Eltch 

IS FLOW EQUALIZATION PROVIDED! 
0 Yes C3 '• "Yes", describe in con 

Or DISCHARGE 
12 Months per year 7  D i y s  p e r  w e e ' <  24 _ Hoars p 

M : DISCHARGE 

I .5 Q No 
li "Yes", Name of Receiving Waters 

Geddes Brook 
C l i S i i r i C i d o n , W a t e r s  I r . i e x  N o .  

ONT. -66-12-12.-P154-6-2 
SURFACE DISCHARGE.If "Yes", Name of neatest Surface Water 

S 60 No I 

I  
Disuse? SO.LTYPE 

Ft. 
:h 

i  
Depth to \li 

L NO. I • Proposed 0 Replacement 
3 I 5*3 Existing 0 Expansion 

TYPE Or WASTE 
Settling Basin Overflow 

1YPE, OF TREat.uEN r_(tf not- so &>ate) . . _ Settling & Co-Trecipita li-f t-h nf-W^-r- H-i gcnl-u-oH r'-om-f i-n 1 <; 

I 

I 

D Or DISCHARGE 

liC" F L O W , [ A C T U A L  P L O W  
; 10 Gat/Day 1 1 - 15 X 10° Caf/Day 

F  . E Q U E N C Y  O r  D I S C H A R G E  
0 Continuous Q Interm'-tier.t QSstch 

IS FLOW EQUALIZATION PROVIDED? 
S Yes Q No tf "Yes", describe in coi 

12 Months per year | .. _7 Days pit v»»e«t 24 _ Hours p 

E DISCHARGE 
I Yes • No 

vtr5;» . r t  r>tcr-u  * o re  ^ j. t n ww uijw>«a<«W* 

»S O No 
I 

I 

It "Tes", Name of Receiving Waters 
Geddes Brook 

if '**<»«•* Name of nearest Surface Water 

C l i s s i : ; : i : i o n  

d 
Dis'i-'ce 

Waters ir.dex No. 

ONT. -65-12-12-P154-6-2 

Ft. 
SOIL TYPE Depth to Yfa 

lALLNO. I Q Proposed Q Replacement 
H Existing • Expansion 

TYPE Or WASTE tPECr TREAT'.'-EN i fa none, so state) 

FLOW 
Gal/Day 

ACTUAL FLOW 
Gal/Day 

FREQUENCY Or DISCHARGE 
("I Continuous 0 1.-:er.n*>:.;enc 0 uatch 

IS FLOW EQUALIZATION PP.OVIOED? 
r~l Yes O No If "Yes", describ- in cc 

'.iOD Or DISCHARGE 

ft • 

i 

Months per year Days per wee 
"hi 

Hours 

vCE DISCHARCE | If "Yes", Name of Receiving Waters 
• Yes 0 No 

C l a s j i l i c i l i o n  Waters Index No. 

i L-ACE DISCHARGE II "res". Name of nearest Surface Water 
es 0 No 

Oisti--:? SOIL TYPE 
Ft. 

Depth to w 

lO.W.WiNlS: 

- Flow equalization is provided by a holding pond and a level control mechanism within 
| the thermal diffuser pump station. 

- Flow equalization is controlled by operational conditions at the settling basins. 

I 

I 
. hereby ,.f,irm under pwanlty of perjury that information provide on .hi, farm and any at.Khad suppfemantat f.rnvs is tree to the best of mr *"*-
b-I.ef. Fats? ul.it -m-nl ; made h-rein am punishable as a Class A msdr-K^nor y-W-int to S.Ct.on . 1Q.-> of h"il La . 

LlCANf'S SI.GNA rlJRd'fSee Instructions) 
f y  t i  

o.i te 
7 - / 3 -  7 ?  

Printed Njirj 
D r .  h .  A .  R e g n a  

Tit le[) i rcctor , 
Environmenta l  Services 



STATE POLLU®T DISCHARGE ELE-ISTATICi; • SIS'® (SFDZS) (Gov-
Thermal Discharge And Material 
Storage Area Supplement For 

Application Form C 

\ (Attach to Application Form) 

1. Thermal Discharges 

Doss the temperature of any of the discharges ircn this facility exceed. 

70°x. at any tine? [T] TES • EO 
See Attachment 4 

If yes, attach the following information, and specify which outfall(s) it relates 

to: See Attachments . . 

a) Range of measured discharge temperatures 

h) Maximum discharge temperature 

c) Discharge configuration (that is, whether surface, subsurface, effluent 

diffuser, etc.) 

3 d) Chemical additives utilized (also see Secmcn 1 on Form. C) 

2. Material Storage Areas 

Is storm runoff or leachate from any material storage area (snch as: coal 

piles, raw material or finished product stockpiles, etc.) discnarged >-o either 

surface waters or groundwaters? 1x i 1 1 ^ee Attachment 

If "yes", please attach a "brief description of types and quantities on 

materials stored, size of storage area, etc., and show its location and the 

location of any discharge points on the cap required "by Section. 6  of corn C -

* 

91-19-2 Supplement 
1/17/7S 



part 

* \ \ # 4 ' «• -

llied Chemical Corporation 
SIC CO'Je (II krownv 1 
2S12, 2J19 k- Of fICE USE t 

"".0. Sox H39R 
CITY 

Morris town 
STATE 
Mew Jersey 

ZIP CQOE 
07<jsn » VMS (I* C LIFERENT) 

yracu.sc Works 
CON r ,\c 

Mr. . 
HA.Me 

V. J. Labuz 
TELEPHONE 

Area (315 Y A.37-4.07 '  IIR CURRENT; 

! P.O. Box 6 
UUiJNiSS Or PLANT ~ 

Production of Industrial Chemicals 

CITY 
Solvay 

STATE 

New York 
ZW CODE 

13209 

PART 11 
Discharge information 

i- Does your plant discharge liquid wastes to a  mun ic ipa l l y  owned  san i t a r  
Name of System Metropolitan Sewage Treat-ant Plane 

jry sewer system? Sanitary 
_ Waste Only 

Is your facility permitted to discharge liquid wastes under a Stale (5PDS5) or 
Federal (NPDES) permit? n I— 
n •. . , Permit Number n 
Do you discharge liquid wastes in any other manner? ' 

'd i 
t 
i 

Yes C 

0 yes (j 
J 0 Yes •  Explain To settling basins which overflow and form Outfall'*0*0*3' covered 

any of the above are "Yes": See Attachment 3 Note l.f. and g. T5y~"HFUEsJ. 
a. Do you discharge process or chemical wastes - (i.e. water used in manufacturing including direct ' I 

contact cooling water and scrubber water)? it^Vv n 
b. Do you discharge non-ccntact cooling water? ! ] !! tfl? y6S H 
c. Do you discharge collected storm drainage only? .3..np.t® jti. . *" es • 
d. Do you discharge sanitary wastes only? !!!!.*! !q 0 

Does your facility have sources of possible emissions to the atmosphere? "IEVY n 
Enter Location and Facility Code as shown on your Air Pollution r es li 
Control Application for Permits'and Certification (If applicable) 

I 

Name 

Acflfffss City Slate Zis Cede 
Na...c 
A C L f e S S  City Stale Zo Cede 

See 
Attachment 6 

E'SI Location(s) of Landfill(s) owned and used by your facility. 

mathews avenue landfill, solvay, new yor!: 

Scttl-ing Basins + Canlllus. New Vn-'-
Do.'S this (aciiity: 

'• at. u factor™ Pesticides or Pesticide Product Ingredients? 
Produce Pesticides or Pesticide Product Ir.grecii-'nts? 
Formulate Pesticides? 
Repackage Pesticides? 

3 d rv 
< o < o 

m 

c 

E 

EPA Establishment Number •LLLS. 

0ycs n 

y 

.[x] Yes •  
LI Yes f>:l 

.•Yes •  



SUBSTANCES OF CONCERN 

(Refer to attached TABLE I) 
(f 3-3) 

cox-trfe .ill information (of those substances your facility has used, pruduccil, stored, distributed or disposed of since january i, V)f 1. d-> 
chemicals used only in analytical laboratory enter te nyei" an.l (&!•„• (r.m ijlili- i. if facility uses a substance la any of l.'uj classes a 

» v c h  u  r - s i  s p e c i f i e d  i n  f h e  l i s t ,  e n t e r  i l  a s  c o d e  c l a s s  p l u s  s t ,  r . ; .  w i t h  n a m e ,  u - .  a f i e .  

• NAM; O r  SUBSTANCE COOE 
AVERAGE 

ANNUAL USAGE 
e/ > PURPOSE OF USE 

• NAM; O r  SUBSTANCE COOE 
AVERAGE 

ANNUAL USAGE 
AMOUNT NOA 

ON MANO i 

6 1 

(Stat? whether produced, reacted, t»fe 

packaged,'distributed, no longer i-sed 

reon/Genetron 12,22,114 AO 5 14563 2370 X Closed system refrigerant 

. 
lichloro Ethvlene A12 846 55 X Degreaser in machine shop 

Bcradichlorobenzene C99 0 0 X Mo longer produced 
| :hodichlcrobenzene COO 0 0 X Mo longer produced 

Izene (emulsifiable solvent) C99 0 0 X Mo longer produced 

P'lv Chlorinated Biphenvl* A21 5 1119 X Closed system in transforr 
as coolant and insulator. 

"enzene D01 0 0 X Mo longer used 

'sbestos (bulk fiber) G01 52728 226,000 X Cathode insulator diaphra 
cells. 

|..bestos (paoer sheeting, roll fort: )G01 0 0 X Mo longer used 

g be'stos Liners for Allen Moore G01 0 0 x |Mo longer used 
l^lls began using 2/75 1 
r"--1 rari Rr,r,'-'.r,r,f> Products A1S 0 0 a Mo longer used 
1 lorine (liquid) C99 149,400,000 997.430 X Produced for sale 

I 
iny usage is the resuit of replac 
co determine transformer condition 

Leg pjCB oil removed from a transformer for diagnostic analv: 
i. "Ainount now on| her.d" incluliel; Oil removed from a transfo 

which was replaced by a non-PCB o 
•IPA approval of an acceptable sitfe and 
guidelines. 

1 tv!oa. This latter material will be incinerated fnllowin-
is being stbred according! tb ell applicable Federal n 

l»aa cs* chemicals e' unknown composition, list trade name or other identification, name or supplier and complete information. 

1 NAME OF SUBSTANCE 

AVERACE 

ANNUAL 

USAGE 

AMOUNT NOW 

ON HAND 

(V) 

SUPPLIER 

PURPOSE OP Ut 

(State whether produced 

blended, packaged, di< 

no loneer used, c 1 NAME OF SUBSTANCE 

AVERACE 

ANNUAL 

USAGE 

AMOUNT NOW 

ON HAND 
< o 

ra -J SUPPLIER 

PURPOSE OP Ut 

(State whether produced 

blended, packaged, di< 

no loneer used, c 
D-cvolcv 502 60040 21360 

X 
X Drew Chemical Co. Water Treatment 

1 tz C-30 37.5 0 X Bstz Laboratory Slimicide 
letz 242 225 110 Betz Laboratory Slimicide 
Betz C-5P 600 200 Oecz Laboratory Slimicide 

g katergc F. 3S100 13,200 
X 

i::C Chemical Group Anti-foam agent 
|...lco 600' 20800 12.360 X Maico Chemical Co, Water treatment 

I hereby a.'lt.va cr.ilor penally ol peijiii) that lalornuiiun provide 

are punishable as a Class A r.ikib-r.i-anor pursuant 10 Section 2 lu.-I J ol t\- Penal law, 

NATURE iu.sn.-r, l'.uin-f, or ofiicer) 

f 
DATE 

June 6, 1979 
• l>'ii.-.:-d or I >p"d) 

J. L. Rourke 
i nit 
Manager, Environmental Services 



VJ SUBSTAiAJC' OF COMCER.M 

{He*f?r to iiiMclii'd TABLE I) 
0 of- 33) 

'  ••* .ill i.i(r>ft\iiion lc I.Vse substances ynnr f.icilily h.:s ir.?J, prodm t- slui?-.:. ;.itnr>M:ci! .">• j.su-* -v! o: \  I'i7 t. Do 
••f !.C" cN'nical.-i used only in .in.ilyiic.il laho'.Uury »»<."k. Cr.!-:. ' m.e nam? ,i:i•; icde -alii? I. •' licitity tlri a suT?s!.ir.«"» n .my of Classes A -

i* .-p; soncilieil :n lli* I'M, r'ii-f i: .> • fii 'li- class plus OP, c.i;. GOO v»iti' rj.T,, etc. 

PURPOSE O? USE 

is'ji* rniuut ><;. bi«> 
iaCNjCcl. distributed, ro Ip-iyer used. 

\ AVERAGE ixij a.'.lo^'.t now , • 
NAME Of SUBSTANCE CODE annual USaC.E 

.. 
on ••• ano :-^j3: 

x. 
3. 

x: 

TT 

-r—r 
X 

3t 
l_i_L 

x" ! i 

\ 
x 

\ 
i.-i 

K ! 
i i i 
! ! 

> :  '  :  
: i i 
i - , j 
1 X! 1 

t-+' 
i 1 

y m y i 1 i k 
1 X ! ! '• X 

X i i 1 X 

I 
1 1 i 1 N. ' I I  \  

1 X : i : ! V t . s 
X : : : i X 

| X i : t 1 X 
• X ! : j ! X 

i : 1 1 

1 ^ I ; ; ! 
J u s ?  c i i - r i i c a l s  o l  u n k n o w n  c o m p o s i t i o n ,  l i s t  t r a d e  name or other i , d e n i t l i C J i " i " . j r . . i m e  ot s.csiier and como.r.c i r l o r m i i o n .  

NAME Or SUBSTANCE 

;tZ 403 
ilco_ 6S0_ 
alco 75 
aico 757 
=paran 
jnberTItc 200 

AVERAGE 
ANNUAL 
USAGE 

477 
75600 
88800 

9125 
7500 
~750 

AMOUNT NOW 
ON MANO 

110 
IS 540 
22S80 

360 
1500 

(v^ 

sumtir 

purpose ot- use 
(State ».h<»lh>-f produced, 

blended, packaced, disti 

no looser used, etc 

X 

0 

X 

Betz Laboratory Sliraicida 
Nuico Chemical ! Water treatment 
Nalco Chemical 
<alco Chemical 

1 Water treatment 
! Water treatment 

x1 Chemical Sales 
x| Rohm - Haas 

Settling agent 
Ion. exchange res 

I r.; 'i->y jlcrm under penally ol prf|ury lh.il inloim.ilion piotuli-il no mis lm:i is try 1.1 ihe o»sl o: r.v kiiuwiedi:* and belief. false slal*-i-n(s naiie 
y* .--shaole .is a Class A misdemejnur puisuanl in Seciinn ol iV Penal La*. 

1 i L'.l 'Owner, Parlner, or Ollicer) ! 0\» c 
June 6, 1979 

;pfin:».: Of .  ypeOI 

J. L. Rourke /•• I •: 
HUE 

Manager, Environmental Services 



V V '  '  *  

(refer to ni* ached table 1} 
.c-.- ••• ^:i 

•  (• . . .  #»,••>•  

v  •  » -11 • 

\"gir;i iu in ' <jv.iieu ihult if ^ "" -^3 

"•""' ,0' '•ll's" --.='-•••'•« fic.'s >nutofii:ir r.i . .^o. .-•!. smi--:. n.triw*.:i „l -.i:,-.- t. ..... n rj.;. tr.h only in .iru!>nr..l l.if.omioiy e::: •: nj-r.,. • c.i-l, i:. - i. j.' ijckily a m.t^unc.. ia^ny o! 7,1 J,° 
:-Triir-! -n lh»« !•*{, IM:I«. it : .•m'.i- cl.isi ylus 99, c.i. £09 .»illi n.ii.K, •,„.i<.«. t-:c. 

•va-e .1? slsitance COOE 

.1. 

AVtSACE 
ANNi/Al UjACIE 

i 

i/77 
AM--.TSO.V j—i , u 'I*™*'"-** 

• . {5tj|«* \vli^rhof •,:rr>.!uc-rf. n-.iritl. hl» 

" " p-icla^c'i, ilisu-nilt-tl, nu longer ust»d 0'. ma.no 
jj 
i i 

2! 

SI 

\ 
v 

ii 
i ! i 

i l 
1-

y 
> '* 1 

1 i 
1 

S' i ! 
y 1 • 

ts' 

7 • 

1 I. j ! 

7 
2l 

/ i 1 • *X 
\ 

1 i V 
X 
^S~ 

\ 

NAME OF SLSirANCE 
• —— 

AVEKAC.E 
ANNUAL 
USACiE 

AMOUNT NOW 
ON HAND •3 

ll 
[~ 

SU'PUER 

PUXPOSL OF*CSE" 
(SUIe wh-ih... urn4i:rt-rt, i 

blenis-J. p.ukas?t>. Uisrri 

H_lcon Sa 11 1825 270 X Calgon Corp. Water purificatic 
?olka Floe 91,983 42.000 X Browi Co. Pre-coat filter 
^ flo Super Cell 733 15,300 X Johr.s-Mansvilie Co. Pre-coat filter 
1 iton B.C.. 10 " 0 0 Rohrc - Haas Experimental 

Surfactant 
? t z  Pemacol 220 55 X Bete Laboratory Filnincr anent 
• i iW.f t  penjliv i»f p..fj.,ry |fi.i | i.iluun.Uinn CMVKICO f»:» !?*• 
^  ̂  i '* p." win1? V-. o Cl.is;. A niiiVivi'J 'ioi viuiyiunl In Sv-cimn 2-9.4} u 

* i-1; '• )w"yf, P j r; r M r. or OI.'I'IMI 

? f.i '.n 19 |ru» ;:,e p. lTly im, h,.|lpt. |iUo st.,, 
IV Penal L.i-». 

o~f 
J .  L.  Rourke 

June 6, 1979 
/ . / 

< •- . o.:: , ... 
1 1  H U E  

Manager, Environmental Services 



I 

I 

I 

i 

(Refe r  to  a t ' ached  7A3LS 1)  
Q\ <x 

'or |!ii«sf sul'M.tnci'* >(iii; facility f.iv U >eU, prcl'ici•>: tsl 'v-wis* o: v;:.: :  nrt D 
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^ATTACHMENT 2 ° ̂  

Raw Materials, Supplies & Fuels 

1. Sodium Carbonate 

Limestone 
Anthracite Coal 
Ammonia 
Hydrogen Sulfide 
Brine (25% NaCl) 
Caustic (weak)(io%) 
Natural Gas 

2. Calcium Chloride 

Ammonia distiller waste liquor (impure calcium chloride) 
(Xt 1090 Kg CaCl2/Metric ton of soda ash) 
Liquid Chlorine 

3. Chlor-Alkali Plant 

Brine (257, NaCl) 
Asbestos 
Muriatic Acid (31.57, HC1) 
Mercury 
Sulfuric Acid (987,) 
Gluconate #60 (Sodium Gluconate) 

4. Ammonium Bicarbonate 

Ammonia 

Liquid C02 

5. Sodium Sesquicarbonate 

Soda Ash Dissolver from Soda Ash Plant (507 Soda Ash - 50% Sodium 
Bicarbonate) 

6. Sodium Bicarbonate 

Soda Ash Dissolver from Soda Ash Plant (;£857 soda ash) 
C02 (407.) 
Tri-Calcium Phosphate (free flowing agent) 

7. Ammonium Chloride 

Ammonia 
Tricalcium Phosphate 
Filter liquor from Soda Ash Plant (c 167, Ammonium Chloride) 

8. Sodium Nitrite 

Ammonia 
Soda Ash dissolver from S. A .  (Soda Ash and Water) 
Petro-Ag (free flowing agent) 



ATT^MENT 2 (CONTINUED) ^ sv 

9. Power Section (generation of steam and electricity) 

Bituminous Coal 

Fuel Oil 

10. Ancillary Fuel Consumption 

Gasoline 
Diesel Fuel 
Kerosene 

11. Miscellaneous laboratory reagents from the Syracuse Works 
Control Laboratory drains and from the Syracuse Technical 
Center drains result in trace quantities of these materials 
entering our Discharge 001. 



ATTACHMENT 3 

Halogenated Organics * 

Methylene Chloride 

Methyl Chloride 

Chloroform 

Trichloroethylene 

Tetrachloroethylene 

1, 1, 1 Trichloroethane 

1, 1, 2 Trichloroethane 
1, 2 Dichloroethane 

Carbon Tetrachloride 
Slimicides &Algaecide Herbicides & Pesticides 

Betz 
Laboratories J-12 Dow - Kuron 

D-242 DuPont - Hyvar X 
C-5p Dow - Dowpon 
C-30 Dow - Formula 40 

DuPont - Zelpar 
Copper Sulfate ~ Chlorine 

* Basis data from Discharge Monitoring Reports covering 
period February, March, April, and May of 1979. 
Other halogenated organics may be present. Such data 
are currently being developed as indicated in our 
transmittal letter. 
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ATTACHMENT 3(CONTINUED) 

• 
Trade Name Manufacturer Usage 

Drewplex 502 Drew Chemical Co. Water Treatment 

Betz C-30 Betz Laboratory Slimicide 

Betz 242 Betz Laboratory Slimicide 

Betz C-5P Betz Laboratory Slimicide 

Alkaterge E IMC Chemical Group Anti-foam agent 

Nalco 600 Nalco Chemical Co. Water Treatment 

Betz 403 Betz Laboratory Slimicide 

Nalco 660 Nalco Chemical Co. Water Treatment 

Nalco 75 Nalco Chemical Co. Water Treatment 

Nalco 757 Nalco Chemical Co. Water Treatment 

Separan Chemical Sales Settling Agent 

Amberlite 200 Rohm & Haas Ion Exchange Resin 

Calgon Ba 11 Calgon Corporation Water Purification 

Solka Floe Brown Company Pre-Coat Filter 

Hyflo Super Cell Johns-Manville Co. Pre-Coat Filter 

Triton B.G. 10 Rohm & Haas Experimental Surfactant 

Betz Permacol Betz Laboratory Filming Agent 

yicw U-JA Drew Chemical Company -Jm •*» w 

Rubrez 100 Mobil Oil Company Settling Agent 

Note #1 

a. Aluminum, barium, copper, iron, lead, manganese, nickel and zinc 
are not used in the processes, but are present in the materials which 
are used in the processes (e.g., coal, limestone, brine). Boron, 
cadmium, gold and tin may possibly be present in raw materials but 
have not been previously detected. 

b. Ammonia, chlorine, mercury are essential raw materials for our 
processes. 

c. Oil and grease are used as lubricants in plant machinery. 

d. Slimicides are contained in a closed circuit system but may be present 
in cooling tower or boiler blowdown. 
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ATTACHMENT 3(CONTINUED) 

e. Sodium Sulfite is present in boiler feed water blow down in 
trace quantities. 

f. The Syracuse Chemical Plant of Allied Chemical Corporation 
is situated on land which has been utilized for industrial 
purposes for over 85 years. Our Outfalls 001 and 002 
also receive stormwater runoff from the Village of Solvay 
as well as from the plant proper. Although decontamination 
and reclamation have been effected, it is possible that 
trace concentrations of past products, supplies,and raw 
materials could find their way into surface runoff and 
be detected by extremely sensitive analytical techniques. 
Historical materials have included but are not limited to 
the following: chlorobenzenes, hydrogen peroxide, cokefar residues, 
phthalic anhydride, salicylic acid, phenol, cumene, toluene, 
xylene, benzene, sulfonated coal tars, light oils, ethyl 
anthroquinone, palladium, potassium and sodium alkaline 
compounds, picric acid, titanium dioxide, various chlorinated 
compounds derived from chlorine liquefaction process, carbon 
tetrachloride, chloroform, methylene chloride, trichloroethylene, 
trichloroethane, perchloroethylene, cyanide, benzyl chloride, 
benzaldehyde, benzoic acid, and several chlorinated hydrocarbons 
produced by the Technical Center for possible market applications. 

g. There may be other stormwater discharges that leave the 
plant other than through Outfalls 001 and 002 but these 
discharges are not fully defined as to Allied Chemical's 
contribution or to chemical characterization. 
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ATTACHMENT 4 

On May 9, 1975, the New York State Department 
of Environmental Conservation (hereafter referred 
to as "the Agency") recertified water quality 
limitations and conditions of our NPDES Permit 
(NY0002275). Further correspondence between the 
Agency and Allied Chemical explained the need 
to expand the previously agreed thermal diffuser 
mixing zone of 6.5 acres or 300 feet radius to 
290 acres or 2000 feet radius from point of discharge. 
These changes were subsequently incorporated in the 
modified NPDES Permit issued to Allied Chemical 
on January 17, 1979. 



ATTACHMENT 5 

(\^ 

Thermal Discharges 

A. Range: Outfall 001 - 16°C - 40°C 
Outfall 002 - 7°C - 35°C 
Outfall 003 - 1°C - 34°C 

B. Maximum discharge temperature: 40°C 

C. Discharge Configuration 

Outfall 001 - Effluent Diffuser 
Outfall 002 & 003 - Surface 

D. Chemical additives utilized: none for thermal control 

Material Storage Areas 

As indicated on our site plan drawing,(Map 2), we have 
two coal stock piles. One of Bituminous Coal and one 
of Anthracite. Bituminous coal piles range in size 
from 10,000 - 100,000 tons depending on time of year.. 
The Anthracite stock pile is approximately 12,000 tons 
throughout the year. 

Run off from the coal piles are discharged via Outfall 001. 
In accordance with the NPDES Permit, this run-off 
is being monitored. 
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ATTACHMENT 6 

1. Allied Chemical Corporation 
P. O. Box 6 
Solvay, New York 13209 

2. D & J Transportation 
107 7th North Street 
Liverpool, New York 13088 

3. Lorber Truck Sales & Service 
1140 Military Road 
Buffalo, New York 14217 

4. SCA Chemical Waste Services 
1550 Balmer Road 
Model City, New York 14107 

5. Chemical Leaman Tank Lines 
Syracuse, New York 
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THE IMPACT OF A CHLOR-ALKALI PLANT ON ONONDAGA 

LAKE AND ADJOINING SYSTEMS* 

STEVEN W. EFFLER 

Upstate licshnater Institute. Inc.. Box 5<I6. Syracuse. NY 13214. U.S.A. 

(Received Juntiury 28, 1986; revised August 18, 1986) 

Abstract. The pervasive effects an adjoining ehlor-alkali plant has had on Onondaga Lake, and the river 
system that receives the lake discharge, are documented. Effects of the ionic waste discharge of the facility 
include: (I) ionic enrichment, (2) altered stratification regimes, (3) altered exchange between the lake and 
river, (4) altered hydrodynamics in the river downstream of the lake, (5) precipitation and deposition of large 
quantities of calcium carbonate, and (6) altered chemistry of lake sediments regulating P availability. 
Mercury, benzene, chlorobcnzcnc wastes from the plant have contaminated the sediments and fish of the 
lake. Deleterious effects of the facility have included: the elimination of fish habitat, exacerbation of the 
problem of limited 02 resources of the hypolimnion, contamination of fish flesh, exacerbation of the problem 
of low transparency of the lake, and severe O, depletion in the lower waters of the river system. 

I. Introduction 

The effects of different industrial operations on adjoining receiving waters are nearly as 
varied as the myriad of activities and wastes of industry. This paper reports on the 
impact of a chlor-alkali manufacturer on Onondaga Lake, NY, and waters which receive 
the discharge from the lake. This case study is particularly valuable and interesting 
because of: (l)the pervasive impact the industry has had on lake and river processes 
and water quality, (2) the extensive and costly on-going reclamation program for the lake 
(e.g., Effler etal., 1981a; Lipe et al., 1983), (3) the high potential resource value of the 
lake (e.g., Nemerow and Faro, 1970) and the adjoining waters (Babiarz and Pilon, 
1979), and (4) the anticipated shut-down of the manufacturing facility in 1986. Presented 
herein are: (1) descriptions of the effects the chlor-alkali manufacturing operation has 
had on the lake and downstream systems, and (2) syntheses of these effects into the 
overall impact this operation has had on the water resources of these systems. Material 
contained in a number of different investigations, covering a range of disciplines, as well 
as previously unpublished data, have been utilized in this analysis. 

1.1. ONONDAGA LAKE: SETTING, RECENT HISTORY AND PRESENT CONDITION 

Onondaga Lake is a small (area of 11.7 km2, volume of 1.4 x 108 m3, mean depth of 
12 m, maximum depth of 20.5 m) lake located in metropolitan Syracuse, New York. A 
bathymetric map of the lake is presented in Figure 1(a), which also identifies significant 
tributaries, other discharges to the lake, the outlet, and other, subsequently presented, 
features of the system. The lake flushes rapidly, 2.5 to 5.0 times per year (Devan and 
Effler, 1984). A geographic setting map showing the position of Onondaga Lake with 

* Contribution No. 65 of the Upstate Freshwater Institute, Inc. 

Water, Air. and Soil Pollution 33 (1987) 85-115. 
© 1987 by D. Reidel Publishing Company. 
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|-'is. la. Bathymctric map of Onondaga Lake, with tributaries, outlet, and other selected features. 

I: in. Ib. Geographic setting map of Onondaga Lake, with respect to Three Rivers System and Lake 
Ontario, and the United States. 

respect to the Three Rivers System and Lake Ontario is presented as Figure 1(b). 
Discharges from the lake flow into the Seneca River. The Oswego River, formed by the 
confluence of the Seneca and Oneida Rivers, is the largest fluvial discharge originating 
within the Lake Ontario drainage basin. The Three Rivers System has been described 
as particularly well suited for industrial growth (Babiarz and Pilori, 1979), contingent 
upon it having an adequate waste assimilative capacity. 

Onondaga Lake and its immediate surroundings played an important role in the 
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development of the Syracuse area. Mining of salt from brine springs located proximate 
to the lake was the major industry of the area during the 1800's. The lake became 
important to shipping for the region; it was incorporated into the barge canal system 
in 1918. Recreational use of the lake was particularly great from the late 1800's to the 
early 1900's (Lipe et al., 1983). The lake had a plentiful cold water fishery, particularly 
the whitefish (Coregomis clupeaformis), that supported significant commercial fishing 
(Lipe et al., 1983). However, the whitefish were thought to have completely disappeared 
from the lake by 1898 (Lipe et al., 1983), presumably due to deterioration of water quality 
and habitat. The lake has been the principle receptacle for the domestic effluents and 
much of the industrial wastes from the metropolitan area through the early development 
of the region to the present. 

Onondaga Lake is now considered to be polluted (Jackson, 1968; Sze and Kingsburg, 
1972; Stewart, 1979) and hypereutrophic (Effler et al., 1981 a; Field and Effler, 1983a). 
Most of the lake has been designated class 'B', the remainder class 'C' (Figure 1(a)). 
The 02 standards associated with these New York State designations are a daily 
average concentration > 5 mg L, and minimum within a 24 hr period of 4 nig L '. 
Water quality problems presently preventing swimming are high concentrations of 
bacteria, indicative of fecal contamination (Friedman et al., 1980), and low transparency 
(e.g., Devan and Effler, 1984; Effler etal., 1984c). The fish in the lake are generally 
contaminated with Hg. Fish are usually restricted to portions of the epilimnion of the 
lake (i.e., warm water fishery) due to severe 02 depletion (and presence of toxic reduced 
species (e.g., Effler etal., 1986b)) in subsurface layers. The benthos and aquatic 
macrophyte populations are extremely small, with low diversity (e.g., Onondaga County, 
1971). Manifestations of hypereutrophy include: (1) very high standing crops of phyto-
plankton (e.g., chlorophyll a as high as 170 pgL"1 (Field and Effler, 1983a, b)), 
(2) dominance of chlorococcalean green algae (Sze, 1975); and (3) high concentrations 
of algal macronutrients. Pollutional loadings to Onondaga Lake include rural and urban 
runoff, direct discharges of treated municipal sewage and industrial wastewaters, 
combined sewer overflows and other periodic discharges of untreated sewage, and 
polluted groundwater. 

1.2. UTILIZATION OI ONONDAGA LAKE BY HIE CHLOR-ALKALI MANUFACTURER 

The chlor-alkali manufacturer (limited to alkali manufacturing since 1979) has used the 
lake to discharge ionic waste and as a source of cooling water since the 1880's. The 
facility produces soda ash by the Solvay Process. The wastewaters produced from this 
process contain high concentrations of CI, Na, and Ca. The production of this waste 
is nearly stoichiometric with soda ash production; for each kg of soda ash produced 
approximately 0.5 kg of NaCl and 1.0 kg of CaCl2 is released (USEPA, 1974). The SL' 
waste is subjected to settling pretreatment in lagoons. Monitoring data for the interval 
1970-1980 (Onondaga County, 1971-1981) indicate the average daily load of the ionic 
waste (effluent from the lagoons) to the lake for that period was 2.5 x 106 kg d" '. The 
ionic waste entered the lake via Nine Mile Creek (Figure 1(a)) until 1981. A portion of g-
the ionic waste was diverted to the Metropolitan Sewage Treatment Plant (METRO) 
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from 1981 to 1983 for use in the removal of P (tertiary treatment). The complete 
diversion of the ionic waste to METRO began in late 1983. Materials settled in the 
lagoons are disposed of in 'wastebeds' located nearby the lake (e.g., within the watershed 
of the lake; Figure 1(a)). The waste beds cover an area of approximately 3.6 km2 and 
are estimated to have a volume of 0.069 km3. Input of materials from the wastebeds to 
the lake via the groundwater is probable, but no estimates of fluxes have been made to 

dale. 
Clilorobcnzenc was also manufactured at the facility (chlorobenzcne plant, 

Figure 1(a)). The waste (Semet residue) was disposed of in nearby lined ponds located 
within the lake's watershed (Figure 1(a)). Ground water in the vicinity of several of these 
lagoons has been found to be contaminated with benzene and associated compounds 
(chlorobenzenes) (Geraghty and Miller, Inc., 1980, 1982), apparently as a result of 
leakage from the beds. A subsequent study (Geraghty and Miller, Inc., 1982) docu
mented high concentrations of benzene associated compounds in the groundwater 
between the chlorobenzene plant and the lake, and the presence of these materials in 
three ground water seeps that discharge to the lake, and in proximate lake sediments. 
The present loading rate of chlorinated hydrocarbon contamination toward the lake 
from the chlorobenzene plant via the deep aquifer has been estimated to be 195 g d " 1 
(Groundwater Technology, 1984a). The loading rate of dissolved hydrocarbons via the 
shallow aquifer has been estimated to be 146 kgd"1 (Groundwater Technology, 
1984b). The feasibility of recovery of the hydrocarbons from the shallow aquifer has 
been evaluated (Groundwater Technology, 1984b). The ionic waste used for tertiary 
treatment at METRO was found to be enriched in chlorobenzene on a single day 
(31 pg L" 1 dichlorobenzene and 2.1 pg L" 1 trichlorobenzene, on 19 February, 1983; 

Scrudato and Sugatt, 1983). 
The alkali plant uses the lake as a source of process cooling water. There arc three 

intakes for withdrawal of lake water. One is in shallow water, at a depth of approximately 
3 m below the normal lake level; the other two are in deeper water at a nearly equal, 
but uncertain depth (10.7 to 12.2 m; personal communication, plant personnel). 
Withdrawal from the deeper intakes has been preferred because of the colder tempera
ture. However, the upper intake was used more in late summer for a number of years 
to avoid the corrosive high concentrations of sulfide that developed in the lower waters. 
In recent years the rate of withdrawal has typically been between 2 and 3m3s"'. 
Heated water was discharged back to the lake via a shore discharge (East Flume 
(Figure 1(a)), until 1978. Since that time the heated water has been discharged through 
a mulliport diffuscr, that extends 900 m offshore (Figure 1(a)), at a depth of 4.6 m. 

The chlor-alkali plant discharged Hg waste to Onondaga Lake in the interval 1946 
to 1976. Most of this waste emanated from the two Hg cell chlor-lkali processes (first 
one started in 1946, second in 1953; USEPA, 1973). It is estimated that 75000 kg of 
Hg were discharged to the lake from 1946 to 1970 (approximately 5 kg d from 1946 
to 1953, and 10 kgd " ' from 1953 to 1970) by the plant (USEPA, 1973). The loading 
was reduced by more than 95% soon after the U.S. Department of Justice took legal 
action against the facility (one of 10 chlor-alkali plants) in the summer of 1970; further 
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reductions were subsequently achieved (Lipe etal., 1983). The chlor-alkali plant has 
been the only known significant source of Hg to the lake (USEPA, 1973). 

1.3. LAKE RECLAMATION EFFORTS/RESPONSES 

A number of reclamation measures have been taken since 1970, aimed at recovering the 
quality and uses of Onondaga Lake, including: (1) County-wide legislation in July 1971 
which banned the use of high phosphate detergents, (2) increased maintenance of 
Syracuse's combined sewer system that resulted in substantial reductions in dry weather 
loadings from Onondaga Creek and Harbor Brook (Figure 1(a)), (3) reductions in heavy 
metal loadings from industry, and (4) construction of a tertiary sewage treatment plant 
(METRO). The design of METRO is unique because of its use of the ionic waste from 
alkali production to remove P in tertiary treatment (e.g., precipitation with Ca). It has 
been estimated (Lipee/ al., 1983) that $280 million have been invested by the public and 
private segments of the community to improve the water quality of Onondaga Lake. 
METRO was upgraded from primary to advanced secondary treatment in 1979, and 
tertiary treatment in mid-1981. Very little treatment of the ionic waste (approximately 
4% reduction in effective solids discharge (Lipe et al., 1983)) is achieved at METRO. 
Alternatives are now under consideration for the treatment of combined sewer over
flows. 

A major focus of the program has been the reduction of phytoplankton biomass, and 
thereby increased transparency and improved oxygen resources of the hypolimnion, by 
the reduction of external P loading. A 10 fold reduction in external P loading was 
achieved from 1970 to 1981 (Devan and Effler, 1984) by the reclamation program. 
However, no significant change in transparency (e.g., Devan and Effler, 1984; Effler 
etal., 1984c) and the 02 resources of the hypolimnion (e.g. Effler etal., 1986b) have 
occurred. More subtle improvements were observed, including (Effler et al., 1981a): the 
loss of nuisance blue-green algae from the phytoplankton (Sze, 1975), and an increase 
in the zooplanklon population (Meyer and Effler, 1980). The fish of the lake continue 
to be contaminated with Hg, though concentrations have dropped following reductions 
in Hg loading from the chlor-alkali manufacturer. 

2. Effects of Chlor-Alkali Manufacturing 

2.1. IONIC WASH: 

2.1.1. Itmic Content of Onondaga Lake 

The ionic content of Onondaga Lake is high; typical yearly average lake concentrations 
of CI, Na, and Ca are approximately 1600, 550, and 500 mgL~ ', respectively (e.g., 
Onondaga County, 1981). These three ions presently account for approximately 85 and 
90% of the salinity and ionic strength of the lake, respectively (Effler et al., 1986c). The 
extent to which Onondaga Lake was 'salty' before receiving the ionic waste from alkali 
manufacturing was described as uncertain in 1971 (Onondaga County, 1971). The 
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proximity of the brine springs supported the hypothesis that natural (e.g., groundwater) 
sources contributed significantly to the present ionic content of the lake. However, at 
least one early publication commented on the strong contrast in salt content between 
the proximate salt springs and the lake. 'It is singular that this lake, although surrounded 
almost entirely by salt springs, should itself be perfectly fresh' (Clark, 1849, p. 37). 
Analyses in the early 1970's (O'Brien and Gere, 1973; Rooney, 1973), based on limited 
data, indicated the alkali plant's contribution to CI in the lake was 50 to 60% (i.e., 40 
to 50% originated from natural sources). 

The results of a more recent and comprehensive analysis of CI loac ing to, and export 
from, the lake for the period 1970 through 1981 (Effler and Driscoll, 1986) indicate lake 
concentrations are consistent with external surface loads (i.e., contributions from 
groundwater sources are minor or insignificant). The CI budget utilized continuous 
discharge data from all the major tributaries, and lake and stream CI data, collected 
2 mo 1 over the 12 yr period. The budget calculations were supplemented by high 
frequency CI data from the lake (3 wk 1 for 7 mo) and Nine Mile Creek (4 d " 1 for 11 
of 24 mo). Approximately 80 and 70% of the CI (and presumably Na) and Ca loads 
originate from the chlor-alkali plant, respectively (Onondaga County, 1971-1982); i.e., 
the chlor-alkali plant is responsible for a similar (i.e., major) portion of in-lake 
concentrations of these materials. 

The ionic enrichment of the lake strongly affects its physical characteristics and 
chemistry. This has important implications with respect to the metabolism of the lake, 
and the water quality of the lake and the downstream systems. The elevated ionic 
concentrations of the lake are not prohibitive to freshwater life. However, the elevated 
concentrations have probably exerted some selective pressure on various biological 
assemblages (e.g., Remane and Schleeper, 1971). For example, the species of 
zooplankton common in Onondaga Lake (Meyer and Effler, 1980) are known to be 
tolerant to elevated salinities (oligoholine-tolerant (Remane and Schleeper, 1971)). The 
effects on the algae composition of the lake are more subtle. The seasonal succession 
of dominant phytoplankters is typical of an eutrophic lake (Sze and Kingsbury, 1972). 
However, two characteristically marine species of algae (Enteromorpha intestinalis and 
an unidentified species of Chaetoceros) have been found in the lake (Sze and Kingsbury, 
1972). The antphipod Gammarus tigrinus, which occurs primarily in estuaries, is found 
in the Seneca (downstream of Onondaga Lake) and Oswego Rivers (Simpson, 1982). 
This organism has been tentatively identified by the author in Onondaga Lake. 

2.1.2. Density Stratification in Onondaga Lake 

Stratification is the most fundamental characteristic regulating the metabolism of lakes. 
Early observations (Rand et al., 1971) indicated that Onondaga Lake's stratification 
regime was unusual as it was chemically, as well as thermally, stratified for much of the 
year. The seawater equation of state (e.g., Chen and Millero, 1977), which requires 
paired measurements of temperature (t) and salinity, was found not to be a good 
estimator of density in Onondaga Lake because of its high equivalent fraction of Ca 
(Effler eta/., 1986c). Effler eta/. (1986c) developed an equation of state specific to 
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Onondaga Lake that provided accurate estimates of density based on paired measure
ments of CI and t. 

Density stratification was characterized in the lake using this equation of state, for 
a 7 mo period of 1980 (Effler et al., 1986a), based on 54 paired CI and t profiles (vertical 
resolution of 1 m), and for a 6 mo period of 1981 (Owens and Effler, 1985), based on 
36 paired profiles. Though differences in the stratification regime were observed between 
the two years, certain reoccurring characteristics were apparent, particularly with 
regards to the chemical component of stratification. Several of these characteristics are 
illustrated in the temporal distributions of the total vertical density differences and the 
chemical component (for the entire water column) that are shown for 1980 in Figure 2. 
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Fig. Temporal distributions of total vertical density differences and the chemical component in 
Onondaga Lake, 1980 (LfTlcr et al., 1986a). 

The chemical component of stratification in the lake is clearly significant. This com
ponent decreases in magnitude progressively during the stratification period (a 
reoccurring phenomenon (Owens and Effler, 1985; Onondaga County, 1971-1984)). 
The chemical component was more than 50% of the total stratification through early 
June; it represented 39% of the total density difference for the study period of 1980 
(Effler et al., 1986a). The chemical component was also found to most often dictate the 
depth of the upper mixed layer (Effler et al., 1986a). 

Chemical stratification is established in Onondaga Lake by the 'plunging' of the dense 
(Effler and Owens, 1986a) ionic waste (i.e., enters as an underflow (Figure 3)) to the 
lower layers of the lake during periods (e.g., spring) of low vertical density gradients 
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Fig. ?>. Ilusic inflow ptiUcrns lor entraining underflows and overflows. 

(tiller and Owens, 1986a; Owens and Efller, 1985, 1986). The progressive decrease in 
the chemical component occurs as a result of the subsequent diversion of the chemically 
enriched underflow to the upper layers, caused by entrainment-bascd dilution of the 
underflow and the increase in vertical density gradient following spring (Owens and 
Filler, 1985, 1986). The increased tendency for plunging during periods of low water-
column stability (i.e., low vertical density gradients) causes interrupted and abbreviated 
turnover periods and extends the duration of stratification (Owens and Efller, 1985, 
Efller et al., 1986a). 

A mathematical model of density stratification was developed and calibrated for 
Onondaga Lake to quantify the impact of the ionic waste (and cooling water operation) 
on the stratification regime. The model is a one-dimensional mixed layer model (e.g., 
Ford and Stefan, 1980; Harleman, 1982; Imberger etal., 1978) which accommodates 
meteorological, hydrological, and underflow forcing functions (Owens and Efller, 1985). 
The model simulates with good accuracy the features of the complex stratification of 
the lake (e.g., the occurrence and timing of turnover, the temperatures of the epilimnion 
and hypolimnion, the chloride concentrations of the epilimnion and hypolimnion, the 
depth of the upper mixed layer, and the occurrence of sub-surface maxima in chloride) 
for the stratification periods of 1980 and 1981, for which there were significant 
differences in forcing functions (particularly meteorological) and stratification regime. 
Analyses conducted with the calibrated stratification model indicate the discharge of 
ionic waste has a major impact on the stratification regime of the lake. The most 
profound effect is the extension of the period of stratification, The period of stratification 
was extended by approximately 60% in 1981 because or this discharge (Owens and 
Filler, 1985). Other impacts identified by the analyses included: increased overall 
density stratification, increased thermal stratification (e.g., depression of hypolimctic 
temperatures by several degrees), reduced vertical mixing, and reduced depth of the 
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upper mixed layer in summer (by approximately 2 m). These findings are not affected 
greatly by whether an earlier analysis (O'Brien and Gere, 1973; Rooney, 1973) of the 
contribution of surface discharges to the ionic content of the lake, or the more recent 
analysis of Efller and Driscoll (1986), is accepted. 

The ionic enrichment of the lake also manifests itself through depression of the 
temperature of maximum density to 3.2 °C (Efller etal., 1986c). 

2.1.3. Exchange Between Onondaga Lake and the Seneca River 

The elevated density of Onondaga Lake compared to that of the Seneca River (Figure 4), 
that results from the industrial discharge of ionic waste, causes alterations in the 
hydrodynamics of the outlet and within the river system. For example; inflow of Seneca 
River water is frequently observed at the outlet (Onondaga County, 1976-1984; Seger, 
1980; Stewart, 1978). This usually results in a bi-directional flow regime in the outlet; 
Seneca River water enters in the top layer, and Onondaga Lake exists in the lower layer. 
A chloride model was developed to determine exchange between the lake (from various 
layers) and the river (Owens and Efller, 1986). The net inflow from the river into the 
lake was approximately 30% of the total for the April through October interval of both 
1980 and 1981. Much of the outflow from the lake was from the metalimnion during 
the periods of river inflow (Owens and Efller, 1986). 

The chemically-based density stratification observed in the outlet continues into the 
Seneca River, and under low (summer) flow conditions, extends downstream to the dam 
in Phoenix, on the Oswego River (Figure 1(b); Effler, 1982; Efller et al., 1984a), and 
upstream in the Seneca River to below the Baldwinsville dam (Figure 1(b); Onondaga 

o 1979, Serteco River 
• 1980, Seneca River 
A 1980, Onondaga Loke 

I 1 
JAN 

1—r 
FEB 

I I 
MAR 

i~~r 
APR 

TT 
MAY 

TT 
JUN 

TT 
JUL 

tt 
AUG 

I—T
OOT 

T"TT i dec SEP nov 
Fig. 4. Seasonal distribution of densities of Onondaga Lake surface water and the Seneca River upstream 

of the lake inflow (Filler (7 a!., 1984a). 

County, 1984b). The longitudinal extent of chemicul stratification downstream of the 
lake, and its magnitude, were found to be dependent on river flow and the difference 
in density between the lake and river (Effler et al., 1984a). The release of Onondaga Lake 
water to the river system is highly variable with time, which results in the formation of 
distinct chloride 'pulses' in the Oswego River (Effler etal., 1984b), that are largely 
retained until entering Lake Ontario. 
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The mean annual discharge of chloride from Onondaga Lake for the period 
1970-1981 was 7.65 x 10s tonne (Effler et al., 1985a). The alkali plant was the single 
largest source of CI to Lake Ontario during that period. The plant contributed 48, 37, 
and 10% of the U.S. tributary, total tributary, and grand total chloride loading, 
respectively, to Lake Ontario during the 1970's (Efflcr et ill., 1985a). 

2.1.4. Calcite Oversaturation, Precipitation and Deposition in Onondaga Lake 

The Ca component of the ionic waste discharge from alkali manufacturing demonstrates 
non-conservative (i.e., reactive) behavior in Onondaga Lake; by inducing over-
saturation, precipitation and deposition of CaC03, mostly in the form of calcite. 
Oversaturation with respect to calcite occurs nearly continuously throughout the water-
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column of the lake. Vertical differences in the degree of oversaturation occur, as indicated 
by the typical profile of saturation index (SI) for calcite (SI = log(IAP/K), where IAP 
is the ion activity product (|Ca2 ' } {COf ~ }) and K is the thermodynamic solubility 
constant for calcite, SI > 0 indicates oversaturation) for 14 July, 1980 (Figure 5), 
determined with a modified version of the chemical equilibrium model MINEQL. The 
highly oversaturatcd condition of the upper waters (Figure 5) results from photo-
synthetic elevation of pM (Efflcr and Driscoll, 1985; Wodkaer al., 1985); the re-increase 
in the degree of oversaturation in the lower waters is due to the higher attendant Ca2 ' 
concentrations associated with chemical stratification. The continuous oversaturation 
in Onondaga Lake is extraordinary. Oversaturation with respect to calcite has been 
documented for shorter periods of time for the epilimniaof a number of hardwater lakes 
(e.g., Brunskill, 1969; EfTIer, 1984; Effler er at., 1981b, 1982). Undersaturated conditions 
were observed in the hypolintnia of these lakes. The extraordinary occurrence of alewife 
concretions (combustible, chalk-like concretions, composed of Ca-falty acid 
compounds) in Onondaga Lake (Dence, 1956; Sondheimer etal., 1966) has been 
attributed to the conditions of calcite oversaturation in the hypolimnion that persist 
despite the development of highly anaerobic (e.g., Effler etal., 1986b) conditions 
(Wilcox and Effler, 1981). 

Calcite, formed mostly as a result of the discharge of Ca by the alkali manufacturer, 
contributes significantly to the particle population of the watercolumn. It was found to 
be the dominant component of the inorganic particles of the lake (Yin and Johnson, 
1984). Further, calcite is a significant component of the turbidity of the lake. Based on 
a method of partitioning turbidity according to calcite and non-calcite components 
tested by Effler and Johnson (1986) it is estimated that calcite represented (on average) 
22% of the turbidity in the upper waters from mid-May through July of 1985 (Figure 6). 
The downward flux of precipitated Ca (mostly as calcite), determined front sediment 
trap collections, is extremely high in the lake (approximately 0.1 niols Ca m " 2 d " ', 

Fig. 6. Temporal distribution of turbidity, and the calcite component of turbidity, in the surface waters of 
Onondaga Lake, May-July, 1985. 

r^ c-
o 
•ft 



STEVEN \V.  KI-TI .ER 

from May through September of 1980), and is positively correlated with the level of 
primary productivity (Effler and Driscoll, 1985). The elevated level of Ca deposition 
probably also enhances the rate of deposition of a number of other materials. Substantial 
coprccipitation of P with calcite is considered rare (e.g., Murphy et al., 1983), but is 
indicated in Onondaga Lake (Wodka etal., 1985). Thirty percent of the particulate P 
deposited in Onondaga Lake during the sediment trap studies was inorganic (Wodka 
et al., 1985), presumably coprecepilated with calcite. This mechanism is consistent with 
the very high value of P retention determined for the lake (Devan and Effler, 1984; 
Wodka et al., 1985). Wodka etal. (1985) hypothesized that calcite forms on the surface 
of phytoplankton in the productive layers of the lake, as a result of a high pH 
microenvironment (e.g., Otsuki and Wetzel, 1974) formed in the proximity of active 
phytoplankton cells. This would increase the effective density of the phytoplankton, and 
thereby enhance the rate of deposition of these organic particles. Recent analyses with 
scanning electron microscopy, coupled with energy X-ray spectroscopy, have docu
mented the coating of important zooplankton in the lake with Ca (Garofalo and Effler, 
1986). This may also encourage high levels of phytoplankton deposition, by reducing 
zooplankton grazing pressure. 

Using a computerized individual particle analysis technique, Yin and Johnson (1984) 
determined that approximately 17 000 tonne yr ~ 1 of calcite were deposited in Onondaga 
Lake in 1981. The high rale of deposition of calcite (and associated materials) caused 
by the industrial discharge manifests itself through extremely high sedimentation rates 
(5 to 9 cm yr~ ' in the deepest parts of the lake; determined by Pb-210 dating) for the 
consolidated sediments of the deep zones of the lake, and by the occurrence of an 
extensive overlying flocculent layer (> 1 m thick) in these areas (Effler etal., 1979). 
These sedimentation rates are exceeded only in impoundments with tributaries carrying 
high sediment loads (e.g., Ritchie etal., 1973). For example, the sedimentation rate of 
Lake Mendota (0.5 cm yr ~ 1), a hypereutrophic hard water lake (Bortleson and Lee, 
1972) is considered high for a natural system. Utilizing the range of sedimentation rates 
determined for the deep sediments (5 to 9 cm yr " 1), hypsographic data for the lake, and 
a reasonable range of sedimentary focusing (preferential sedimentation in the deeper 
portions of the lake), it is estimated that the volume of the hypolimnion of Onondaga 
Lake (below a depth of 10 m) has been reduced by 20 to 40% since the 1880's as a result 
of the precipitation of calcite induced by the discharge of ionic waste. The thickness of 
the flocculent layer of the lake is much greater than values reported for other lakes, and 
is viewed as a manifestation of the very high rate of sedimentation (Effler et a!., 1979). 
The dominant component of the consolidated (Effler etal., 1979) and flocculent (Yin 
and Johnson, 1984) sediments is calcite. The organic content of both layers is less than 
25% (Effler et al., 1979; Honstein etal., 1986). 

The character of the near shore sediments has also been greatly altered by the 
precipitation and deposition of CaC03. A large CaC03 delta has formed at the mouth 
of Nine Mile Creek (Figure 1(a)) due to the earlier discharge of the ionic waste from the 
settling lagoons (Dean and Eggleston, 1984). The entire bed of the stream from the point 
of discharge of the lagoons to the lake is covered with the same material (USEPA, 1974). 

l l l l .  IMPACT o r  A CI I I.OR-AI .K Al. l  I' l .ANT ON ONONDAGA I.AKP 97 

Much of the near shore zone of the lake (< 2 m), and extending out to depths of more 
than 10 m (Figure 1(a)), is almost entirely covered with oncolites (ovoid cryptalgal 
structures) (Dean and Eggleston, 1984). These concretions are composed mostly of 
calcite (> 90% by weight) and range in size from a few millimeters to as much as 15 cm 
in diameter (Dean and Eggleston, 1984). The oncolites probably began to form in 
Onondaga Lake in the 1880's when the ionic waste from alkali manufacturing was 
introduced (Dean and Eggleston, 1984). 

2.1.5. Ca-P Chemistry of the Flocculent Sediments 

The rate of P deposition (Wodka et al., 1985) and incorporation into the sediments 
(Devan and Effler, 1984; Effler et al, 1979) of Onondaga Lake is unusually high as a 
result of the industrial enrichment of Ca in the watercolumn. Thus, a very large reservoir 
of P exists in the sediments of the lake (e.g., Effler et al., 1979). There is little physical 
resistance to upward exchange of the fraction of dissolved P contained in the flocculent 
sediments, as turbulent mixing processes regulate vertical transport through this layer 
(Effler etal., 1985b). An unusual set of chemical conditions exist in the flocculent 
sediments of Onondaga Lake with regard to the regulation of pore water P activity, that 
is yet another manifestation of the industrial discharge of Ca to the lake. A thermo-
dynamically metastable Ca-P mineral (monetite) controls the P activity within the 
flocculent sediments (Honstein, 1981; Honstein etal., 1986). Thus, P activity is 
regulated by Ca2 ' concentration; the relationship is presented in Figure 7. Calcium-P 
transformations are insensitive to redox potential. As a result of these unusual 
circumstances, and the existing high concentration of Ca2 + in the pore water, the recycle 
of deposited P back into the overlying waters is very limited; contrary to the 'buffering' 
action typically observed (e.g. Holdren and Armstrong, 1980; Lee, 1970) for overlying 
water-sediment interactions. 

In most lakes P activity in pore waters is controlled by sorption reactions with Fe 
(Mortimer, 1941, 1942, 1971). Release of P from the sediments of these lakes is observed 
upon the development of anaerobic conditions in the overlying water as a result of 
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Fig. 7. Phosphorus concentration in the pore water of the flocculent sediments of Onondaga Lake, as a 
function of pore water concentration of Ca2+ (modified from Effler etal.. 1985b). 
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solubilization of Fe precipitates in the sediments (Mortimer, 1941, 1942. 1971). Sedi
mentary release of P by this mechanism has been shown to be responsible for the failure 
of certain lakes (e.g., Welsh et al., 1973; Larsen et al., 1981) to respond more positively 
to P-based reclamation efforts. The very high concentrations of sulfide that develop in 
the hypoliminon of Onondaga Lake (Effler et al., 1986b) also contribute to the unusual 
sedimentary P availability conditions, as sulfide probably overwhelms Fe2 ' , binding it 
as FcS (Honslein, 1981). 

2.2. Cool INC. WATER 

The heated (i.e., spent) process cooling water, derived from stratified layers of the lake, 
is elevated in temperature and salinity compared to the surface waters of Onondaga 
Lake (Effler and Owens, 1986a). The density of the thermal discharge is generally less 
than the surface waters of the lake (Effler and Owens, 1986a; i.e., tends to enter the lake 
as an overflow, e.g., Figure 3). Thus the cooling water operation results in net cycling 
of water (and associated materials) from stratified layers to the upper layers of the lake 
when the lower intake is used. 

Earlier (Stewart, 1971) measurements indicated rather substantial alterations to 
thermal stratification occurred in the upper waters of the south basin of the lake 
(Figure 1(a)), as a result of the shore discharge of the heated water. Much of the south 
basin failed to freeze during the winter because of this discharge (Stewart, 1971). Mixing 
of the heated water with the upper waters was improved by the diffuser (1978). Analysis 
of the performance of the diffuser on a single day indicated that the discharge was 
incorporated into the upper mixed layer; the largest portion of the plume spread 
horizontally at a depth of 2 to 3 m (NALCO, 1978). Ice cover has been nearly complete 
since installation of the diffuser. 

Analyses with the calibrated mathematical model of density stratification indicated 
the use of the lake as a source of cooling water affects the stratification regime of the 
lake (Owens and Effler, 1985). It partially compensates for the effects of the ionic 
discharge of the manufacturer by encouraging a deeper upper mixed layer, and by 
reducing the chemical component of stratification (Owens and Effler, 1985). However, 
the impact of this use of the lake on its stratification regime is minor by comparison to 
the impact of the ionic discharge; e.g. the cooling water operation has little effect on the 
heat content of the lake and on the total water column density difference (Owens and 
Effler, 1985). 

2.3. MERCURY AND OTHER CONTAMINANTS 

2.3.1. Sediments 

The US EPA (1973) documented the Hg contamination of the sediments of Onondaga 
Lake based on analysis of 43 core samples (see Figure 8(b) for locations), collected in 
December of 1970. More than 90% of the surface sediments of the lake were found to 
be contaminated with Hg (e.g., total Hg concentrations greater than 0.1 mg kg ~1); the 
contamination was limited to the upper 65 cm of (consolidated) sediments (USEPA), 
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1973). The extent of contamination is great by comparison to other systems (e.g., Hg 
concentrations in the sediments of Onondaga Lake (USEPA, 1973) exceed the levels 
observed in the most contaminated areas of the Great Lakes (PLUARG, 1978)), despite 
the diluting effect of the high sedimentation rate that occurs in the lake (Effler et al., 
1979). Mercury was not uniformly distributed in the sediments; as exemplified by the 
Hg contours determined for sedimentary depths of 7.5 and 30 cm (Figure 8(a) and (b), 
respectively). The spatial distribution of Hg 'makes it fairly obvious that the prime Hg 
sources have been the discharges of the chlor-alkali plant via Nine Mile Creek and the 
East Flume at the plant site at the southwest corner of the lake' (USEPA, 1973; p. 48; 
e.g., Figure 8(a) and (b)). Transport to mid-lake areas is also indicated (Figure 8(a) and 
(b)). The estimated total volume of contaminated sediments was 5.3 x 106 m3; however, 
it is possible that the volume may be as much as 5 times greater, as substantial 
compaction may have occurred during the collection of core samples (USEPA, 1973). 

Mobilization of Hg from the sediments of Onondaga Lake has been demonstrated; 
emergent plants, growing in contaminated sediments, were found to be actively releasing 
Hg to the atmosphere (Kozuchowski and Johnson, 1978). The Hg contamination offish 
in the lake is presumably derived from the contaminated sediments (i.e., the chlor-alkali 
plant discharges (USEPA, 1973)), which indicates that sedimentary Hg is mobilized to 
the water of the lake. 

2.3.2. Fish Flesh 

Fish may accumulate Hg through consumption of contaminated food and absorption 
through gills, skin (Norstrom et al., 1976) and the intestinal tract (Phillips, 1977). 
Following the determination of high concentrations of Hg in fish flesh in Onondaga 
Lake in 1970 by the Food and Drug Administration (FDA), the New York State 
Department of Environmental Conservation (NYSDEC) initiated a fish sampling and 
analysis program to assess the mobility of Hg within the lake's food chain and the safety 
of fish flesh for human consumption. Substantial temporal variations in fish flesh 
concentration have occurred since the beginning of the program (Table I). Differences 
among the species of fish in concentration and temporal trends may reflect differences 
in metabolism, feeding habits, and trophic level. Migration between the river and lake 
also affects the observations for certain species (e.g., Walleye (Chiotti, 1981)). Concen
trations decreased from the initial high levels of the early 1970's to somewhat lower levels 
in the mid-1970's. The concentrations in smallmouth bass and white perch decreased 
further in 1979 to concentrations consistently below 1 ppm (concentrations in walleye 
pike remained above L.Oppm). In 1981, however, Hg concentrations increased in 
smallmouth bass and walleyes to levels observed in the mid-1970's. Concentrations in 
1983 and 1984 were slighly lower than in 1981, but remained substantially above the 
1979 observations. The causes of the observed variations are unknown (Sloan and 
Karchcr, 1983), as the processes regulating Hg cycling have not been evaluated. 

The data for smallmouth bass have received the greatest attention as this fish 
population is believed to be the best indicator of trends in Hg levels, because of its 
localized distribution in the northwest corner of the lake (Sloan, 1984). A direct 
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TAB I F I 

Fish flesh lie concentrations (ppm. wet weight basis) of selected species from Onondaga Lake 
(Sloan. 1985) 

Year Smallnunilh Ba.ss White Perch Walley e Pike 

No. <>r I Ig concentration No. of llg concentration No. of llg concentration 
fish fish fish 

Range Average Range Average 
fish 

Range Average 

1972 16 0.61-2.23 1.23 7 0.56-3.55 1.88 _ _ _ 
1973 - - - 60 0.36-2.65 1.29 5 0.37-7.91 4.76 
1974 22 0.21 -1.40 0.81 30 0.20-2.65 0.90 4 _ 1.96 
1975 34 0.14-2.04 1.26 51 0.46-2.17 1.37 6 2.28-5.86 3.74 
1976 - - - _ - 6 0.60-4.07 2.21 
1977 - - - _ - 18 0.87-4.78 2.16 
1978 29 0.24-2.22 0.63 50 0.12-1.50 0.71 1 - 1.39 
1979 52 0.38-1.43 0.68 50 0.14-1.50 0.83 34 0.60-3.09 1.30 
1980 22 0.70-1.02 0.92 - _ _ _ _ 
1981 50 0.45-1.78 1.23 48 0.14-1.78 0.91 48 0.65-2.93 1.69 
1982 - - - - _ _ _ _ 
1983 50 0.38-1.86 1.08 - _ _ _ 
1984 50 0.38-1.85 1.03 - _ _ _ 
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Fig. 9. Mercury concentration (wet weight basis) vs length relationship observed for smallmouth bass in 
Onondaga Lake, for selected years (from Sloan, 1985). 
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relationship between length and concentration of Hg (described by linear regression) 
occurs in the lake (Sloan and Karcher, 1983). The Hg concentration vs length relation
ship observed for smallmouth bass for selected years is presented in Figure 9. The 
dependence of concentration on length was somewhat greater in the early 1970's. The 
decrease in concentration through the 1970's (to below FDA standards in 1979) and 
re-increase in the 1980's is apparent. 

Analysis of 37 fish samples (composite and individual) collected in 1980 from the lake, 
performed according to a US EPA interim method, indicated the virtually ubiquitous 
presence of benzene, chlorobenzene, and dichlorobenzene contaminants in the flesh of 
a number of species (Hindenlong et al., 1981). Contaminated species included channel 
catfish, walleye pike, northern pike, smallmouth bass, white perch, white sucker, and 
gizzard shad. Maximum concentrations (wet weight basis) observed for benzene, 
chlorobenzene, and dichlorobenzene were 0.2, 0.9, and 0.9 pprn, respectively 
(Hindenlong el al., 1981). The potential environmental and health risks of this contami
nation have not been established. 

3. Impact of Chlor-Alkali Manufacturing 

The impact of chlor-alkali manufacturing on Onondaga Lake and the river system is 
analyzed here from the perspective of potential resource uses. A matrix of the individual 
ellccts, described in previous sections, and the associated impacts on system resources 
appears in Table II. The facility impacts the fishery and transparency of Onondaga 
Lake, and the 02 resources of the Seneca and Oswego Rivers. The impact of this 
manufacturing operation has clearly been pervasive (Table II), as it has affected a 
number of fundamental processes that bear on the resources of the systems. Note that 
the facility has affected a number of processes and characteristics related to trophic 
slate, and therefore interacts with the lake's problem of cultural eutrophication. 

3.1. FISHERY 

The discharges from the chlor-alkali manufacturer have had a deleterious impact on the 
fishery of Onondaga Lake by eliminating habitat, and contaminating fish flesh. 

3.1.1. Habitat 

The degradation of the fish habitat of the lake by the chlor-alkali facility has two major 
components: (1) the exacerbation of the problem of limited 02 resources of the lake, and 
(2) the blanketing of the lake bottom with calcite precipitate. These components are not 
totally separable as calcite precipitation contributes to the 02 problem. 

3.1.1.1. Dissolved oxygen. Dissolved O, is depleted extremely rapidly from the hypo-
limnion of Onondaga Lake; the 'areal hypolimnetic oxygen deficit' (AHOD) of the lake 
was between 1.2 and 2.7gm~2d~' from 1978 through 1981, higher than nearly all 
values reported in the literature (Effler et al., 1986b). The entire hypolimnion (e.g., 
bottom 10 m) is anoxic by at least late June of the year (Effler et al., 1986b). The upper 
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TABLE II 

Matrix of effects (J) of chlor-alkali manufacturing and related impacts ( + = positive, - = negative, and 
? = uncertain) 

Effects 

Ionic waste 
Lake Ionic Content 
Altered Stratification 

reduced vertical mixing 
extended period of stratification 
plunging inflow 
interrupted turnover 
reduced mixed layer depth 
secondary stratification 

Lake/River Exchange 
bi-directional exchange 
metalimnctic lake release 
chemical stratification in river 
dynamic lake releases 

Calcite 
continuous oversaturalion 
turbidity in lake 
deposition 

deep sediments 
near shore 

eoprecipitation 
Ca-P Chemistry of Sediments 

Ca2' regulation of P 
Cooling Water 

cycling of hypolimnetic water 
alteration of stratification 

Mercury 
sediment contamination 
fish flesh contamination 

Impacts 

Fishery 

v(- ) 
v{ — ) 

v(-) 
v< - ) 
v(-) 
v(- ) 
v(-) 
v(-) 

v( - ) 
v< - ) 

v( - ) 
v ( - )  
v(- ) 

v( + ) 

v(-) 
v(-) 

Transparency 

v( — ) 

V 

v ( +  >  

v ( + )  

v( — ) 

v(?) 
v(?) 

v(-) 
v<-) 
v(-) 

v< + ) 
v( + ) 

v(-) 

River oxygen 
resources 

v<-) 

v<- ) 

v ( - )  
v(?) 

boundary of anoxia often occurs above the hypolimnion (e.g. Figure 10). A broad depth 
interval of 02 concentrations stressful to fish (e.g., 0 to 4.0mgL~') is frequently 
observed (e.g., Figure 10); at times this interval expands up to 4 m below the surface. 
Anaerobic conditions develop (mostly in the hypolimnion) following the occurrence of 
anoxia. Hypolimnetic volume weighted concentrations of sulfide species increase 
progressively through mid-September to greater than 10 mg L~ '; concentrations greater 
than 20 mg L " 1 occur proximate to the sediments (e.g., Effler et al., 1986b). The 02 
requirements associated with the existing water quality designations of the lake are 
violated infrequently in summer (e.g., Sze and Kingsbury, 1972) and frequently in fall. 

The loss of 02 from hypolimnia has generally been related to the level of productivity 
in the upper layer; e.g., several empirical relationships have been developed to predict 
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1978 
lit:. 10. Isoplcths of dissolved oxygen, 0 and 4 nig L " for Onondaga l.ake, 1978. Dashed line indicates 

upper boundary of hypolimnion. 

AHOD based on trophic state indices (e.g., Cornett and Rigler, 1979; Walker, 1979; 
Welsh and Perkins, 1979). A conceptual framework for hypolimnetic Oz dynamics is 
presented in Figure 11, that can accommodate ecosystem-specific factors, and in 
particular, some of the individual effects of the chlor-alkali manufacturer. The dynamics 
of 02 in the hypolimnion are a function of its volume, the duration of stratification, and 
the rates of 02 demanding and supplying processes (Figure 11; note photosynthesis is 
not a source of 02 to the hypolimnion of Onondaga Lake because of limited light 
penetration). The discharge of ionic waste has exacerbated the problem of limited 02 
resources of the lake by altering the stratification regime of the lake and by inducing 
abnormally high rates of phytoplankton settling and overall sedimentation. 

The features of the stratification regime that have been altered by the ionic discharge, 
and that have deleterious effects on the 02 resources of the lake include: (1) elevated 
density stratification, (2) prolonged periods of stratification, (3) the irregular occurrence 
and abbreviated nature of turnover, and (4) propensity for the formation of secondary 
stratification. The elevated density stratification results in reduced vertical mixing (e.g., 
Jassby and Powell, 1975; Effler and Field, 1983), and thus reduced vertical mixing-based 
inputs of 02 into the hypolimnion from the overlying oxygenated layers (Figure 11). The 
extended period of stratification does not affect the rate of 02 depletion (i.e., AHOD). 
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l:ig. 11. Conceptual framework for hypolimnetic dissolved oxygen. 

However, it prolongs the period of anoxia (Figure 10), thereby increasing the concen
tration of 02 demanding reduced chemical species (e.g., sulfide) that develops in the 
hypolimnion. The high concentrations of 02 demanding reduced chemical species 
encourages the depletion of 02 from depths overlying the hypolimnion (e.g.. Figure 10), 
and is largely responsible for the frequent contravention of dissolved 02 standards in 
the lake during fall. The extremely high concentrations of sulfide also play a role in 
limiting the cycling of P from the sediments. The irregular turnover characteristics (e.g., 
failure of vernal turnover to occur in some years and the occurrence of restratification 
following the onset of turnover (Effler etui., 1986b)) caused by the ionic discharges 
inhibit oxygenation of the lower layers of the lake and stabilization of the deposited 
organic material. Secondary stratification, along with the high concentrations of 02 
demanding chemicals and reduced vertical mixing, encourages the depletion of dissolved 
02 above the hypolimnion. This effect was probably more severe when cooling water 
was preferentially withdrawn from the epilimnion in summer, as preferential withdrawal 
from the deeper intakes compensates in part for the tendency for the formation of 
secondary stratification (Owens and Effler, 1985). 

The high rate of precipitation of calcite induced by the ionic discharge has accelerated 
the rate of deposition of 02 demanding material, in the form of phytoplankton, and 
reduced the volume of the hypolimnion. Both effects exacerbate the 02 problems of the 
lake by increasing the rate of 02 depletion, and subsequent production of reduced 
chemical species, in the hypolimnion (e.g., Figure 11). Phytoplankton, and related 
degradation products, are the major sources of organic material reaching the lower 
waters, as allochlhonous organic loadings are small compared to autochthonous 
production (Freedman et al., 1980). The 'filling-in' of the lake has caused an increase 
in the rate of 02 depletion of a magnitude similar to the extent of reduction of the volume 
of the hypolimnion (20 to 40%), as the volume of the hypolimnion largely dictates its 
initial 02 resources (e.g., kg of 02) upon the onset of stratification (e.g., Martin 
etal, 1985). 

It is likely that O, concentrations stressful to most fish (e.g., <4.0 mg L~ ') would 
develop in the hypolimnion of Onondaga Lake before fall turnover due solely to its 
eutrophic condition (Effler etal., 1986b; i.e., cold-water fishing precluded). However, 
the ionic waste input undoubtedly reduces the vertical range of fish (and other O, 
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sensitive organisms) in the lake, and has a deleterious effect on the temporal features 
of that range, by expanding the depth interval through which stressful 02 concentrations 
occur and by accelerating the rate of 02 depiction in the hypolimnion. 

3.1.1.2. Culcile sediments. An active littoral zone and benthic community are important 
in supporting a healthy fishery. Macrophytes provide valuable habitat for fish by 
providing conditions conducive to spawning, by encouraging the development of a 
community of diverse organisms which serve as food for fish, and by providing cover 
from predators. Macroinvertebrates represent an important source of food for a number 
offish. The macrophyte and benthos (e.g., Noble and Forney, 1971) populations of the 
lake are both depressed by the inappropriate substrate created by calcite deposits, that 
have accumulated as a result of the ionic discharge. The highly inorganic composition 
and 'ooze-like' consistency of the sediments in the deeper portions of the lake are 
probably nearly as limiting to benthos as the existing anoxia. Low organic content and 
nutrient availability (e.g., Wetzel, 1983) make the deposits of the near-shore zone largely 
unsuitable for supporting a large population of macrophytes. Light availability (e.g., 
field and filler, 1983b; Fffler et al., 1984c) probably limits macrophyte growth in the 
lake to depths < 2 in. An active littoral community is absent from most of the lake in 
the near shore zone in depths < 2 m. Oncolites and other CaCO , deposits instead cover 
most of these areas (Dean and Eggleston, 1984). The near absence of stream flora and 
fauna in Nine Mile Creek from the point of discharge below the settling lagoons to the 
lake is at least in part due to similar substrate limiting conditions. 

The interaction between photosynthetic surfaces and calcite precipitation further 
discourages the development of a littoral zone in the lake. The photosynthetically 
induced precipitation of CaCO, on macrophytes in hard water lakes is well known (e.g., 
Wetzel, 1983). However, the extremely high rate of calcite precipitation on plant surfaces 
in Onondaga Lake apparently overwhelms macrophytes (i.e., eliminates continued 
growth by covering photosynthetic surfaces). Dean and Eggleston (1984) have attributed 
the loss of charophytes (the most common nucleus for the oncolites) from the lake (more 
than 50 yr ago, probably in the 1880's) in part to this mechanism. Macrophytes 
(MyriophyUttm sp.) recently observed in the lake by the author were highly coated with 
while (presumably calcite) precipitate. 

3.1.1.3. Fish population. A relatively diverse warm-water fish population exists in 
Onondaga Lake (e.g.. Noble and Forney, 1971; Chiotti, 1981). The species composition 
has not changed appreciably since state surveys in 1927 and 1946, except for the recently 
developed large population of white perch (Noble and Forney, 1971). The diversity is 
somewhat misleading as a number of species (e.g., northern pike and walleye pike 
(Chiotti, 1981)) do not naturally reproduce in the lake, but migrate into the lake from 
the Seneca River by way of the outlet. Other fish (e.g., yellow perch, black crappies, and 
pumpkin seeds) demonstrate only sporadic reproductive success in the lake (Chiotti, 
1981). The distribution offish is not uniform in the lake (Noble and Forney, 1971). The 
populations are lower in the southern basin; the greatest populations are observed along 
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the northeastern shore (Noble and Forney, 1971). The distribution probably reflects in 
part the locations of discharges and the outlet. The fish population in the lake is presently 
artifically high because of the lack of fishing pressure (Chiotti, 1981). The potential of 
the lake's fishery to resist fishing pressure is not considered promising because of the 
lack of appropriate fish habitat (Chiotti, 1981). Improvement in the fishery would be 
dependent on improvement in the lake 02 resources (Chiotti, 1981) and development 
of an active littoral zone. 

3.1.2. Fish Flesh Contamination 

3.1.2.1. Mercury. The NYSDEC prohibited human consumption of fish from 
Onondaga Lake in 1972, as a result of high concentrations of Hg measured in fish flesh 
collected in 1970 (Table I), which exceeded the standard of 0.5 ppm (wet weight basis; 
changed to 1.0 ppm in 1979). The concentrations found in fish from Onondaga Lake 
generally exceed those observed throughout the Great Lakes, and are comparable to 
those observed in Lake St. Clair, a system that was also contaminated by chlor-alkali 
discharges (PLURAG, 1978). The contamination in Onondaga Lake presumably 
occurrs as a result of the mobilization of sedimentary Hg, which originated from the 
chlor-alkali facility. Fish flesh in the lake was undoubtedly contaminated with 1 Ig before 
1970; probably soon after the discharge of Hg from the Hg cell chlor-alkali process 
started in 1946. Contamination of some fish in the river system has almost certainly 
occurred as a result of the Onondaga Lake contamination, as certain fish (e.g., walleye 
pike and northern pike (Chiotti, 1981)) migrate between the lake and the river. The lake 
was closed to fishing in 1972 by the NYSDEC because of the Hg contamination offish 
flesh. 

Changes in the Hg contamination of small mouth bass in Onondaga Lake since 1970, 
with respect to the FDA standard of 1.0 ppm, are illustrated in Figure 12. Substantial 
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Fig. 12. Changes in Hg contamination of smallmouth bass in Onondaga Lake since 1970, legal (> 30.5 cm) 
and al! sizes. 
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changes have occurred; the reductions in 1978 and 1979 were particularly dramatic (and 
remain unexplained). The most recent measurements (Figure 12) indicate only minor 
improvements have occurred with regard to the acceptability of legal (>30.5 cm in 
length) individual fish since the original closure of the lake to fishing. Consideration is 
being given by the NYSDEC to reopening the lake to fishing. However the fish could 
not be eaten, as they continue to frequently exceed the FDA standard (e.g., Figure 12). 
Hie reopening of the fishery would apparently represent a policy change, as it would 
not be linked to any progressive trend in the Hg concentration of fish flesh in the lake 
(e.g.. Table I, Figures 9 and 12). 

3.2. TRANSPARENCY 

Light is attenuated in water by the processes of absorption and scattering. These 
processes also control transparency (visibility of submerged objects), as measured with 
a Sccchi disc. Materials in water that attenuate light (and thereby reduce transparency) 
include: dissolved yellow (organic) substances, phytoplankton, and inanimate particles. 
Water and dissolved yellow substances absorb light, phytoplankton absorb and scatter 
light, and inanimate particles mostly scatter light. Transparency is effected preferentially 
by scattering materials compared to absorbing materials (Effler, 1985). Many lake 
restoration programs focusing on the reduction of phytoplankton populations through 
the reduction of nutrient loading may be more appropriately described as being directed 
at an anticipated attendant improvement in the aesthetic quality of water clarity, as 
measured by Secchi disc transparency. Effler (1985) has recommended that such 
programs give careful consideration to the relative contribution of other attenuating 
(particularly scattering) materials, and their controllability. 

"I he ionic discharges from the chlor-alkali manufacturer have had a deleterious impact 
on the transparency of Onondaga Lake by inducing the precipitation of calcite; a 
material that attenuates light through scattering (e.g., Weidemann etal., 1985; Effler 
et al., 1985c). The chlor-alkali facility may have further impact on the lake's transparency 
by affecting phytoplankton biomass. 

3.2.1. Existing Conditions 

Transparency exceeded 1.2 m, the swimming safety guideline in New York State, on 
only 9 of 100 occasions that Secchi disc measurements were made by the author and 
co-workers in theJuneto 15 September interval of 1978 (Effler et al... 1984c), 1979, 1980, 
1981, 1982, and 1985. Similar conditions have prevailed since at let-.st 1969 (Devan and 
Effler, 1984), and probably much longer. Substantial temporal variations in trans
parency occur. Secchi disc values <0.6 m have been observed, and values of less than 
0.8 m are common from late spring through early to mid-summer (e.g., Figure 13). An 
earlier effort (Field and Effler, 1983b) to partition light attenuation in the lake according 
to contributing components by an empirical approach (e.g., not according to scattering 
and absorbing components) indicated that temporal changes in attenuation (and 
transparency) were regulated mostly by phytoplankton. However, non-phytoplankton 
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1985 
Fig. 13. Sccchi disc transparency in Onondaga Lake from May through July of 1985; observed and 

predicted for absence of calcite. 

materials contributed significantly to attenuation (and transparency), and these compo
nents also varied with time (Field and Effler, 1983b). 

3.2.2. Calcite 

A mechanistic model framework for light partitioning (i.e., according to scattering and 
absorption) was subsequently applied to the lake to estimate the contribution of different 
components to time-averaged conditions (Effler et al., 1984c). Calcite was estimated to 
represent approximately 8% of the attenuation (Effler etal., 1984c); this corresponds 
to approximately 15% of the transparency. However, the partitioning was described as 
speculative (Effler et al., 1984c), in part due to limitations associated with the estimate 
of the scattering due to calcite. The recent determinations of calcite turbidity (Figure 6) 
provide a more reliable basis to evaluate the role calcite plays in transparency in the lake, 
as turbidity has been found to be a good estimator of scattering (DiToro, 1978; Kirk, 
1981; Effler and Auer, 1986). Secchi disc transparencies measured in Onondaga Lake 
for the same interval as presented for turbidity are shown in Figure 13. Also presented 
are the transparencies that would have occurred in the absence of calcite, calculated with 
expressions presented by Effler et al. (1984c). Clearly the calcite precipitate formed as 
a result of the ionic waste discharge is a significant component with regard to trans
parency in the lake, transparency would have been 44% greater in the absence of calcite. 
The transparency would have been acceptable for swimming (>1.2m) on several 
occasions in the absence of calcite. However, the attenuation regime of the lake may 
be more dynamic than implied by this analysis (see subsequent discussion). 

3.2.3. Phytoplankton Biomass 

Phytoplankton biomass is the major regulator of transparency in many lakes (e.g., 
Megard etal., 1979; Field and Effler, 1983b). The amount of biomass present at any 
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given time is a manifestation of the imbalance in production and loss (e.g., settling, 
grazing, respiration/death) processes. There are at least four ways in which the 
chlor-alkali facility may have affected the phytoplankton biomass in Onondaga Lake: 
(1) by increasing background (i.e., non-phytoplanktonic) light attenuation, (2) by en
hancing phytoplankton deposition, (3) by encouraging the formation of secondary 
stratification, and (4) by altering internal and external P loading. The first two effects 
would tend to decrease biomass by reducing the availability of light (e.g., Megard et al., 
1979; Field and Effler, 1983b) and increasing phytoplankton losses, respectively. 
However, the shallower upper mixed layer that accompanies secondary stratification 
encourages higher phytoplankton concentrations in nutrient-rich lakes (Stefan el al., 
1976). The overall effect of the alterations in P loading on P availability and phyto
plankton growth remains uncertain, largely because of the complex regime created by 
the facility's activities. 

Nutrient (particularly P) availability is a major factor controlling phytoplankton 
production, that is usually the focus of reclamation efforts for eutrophic systems. The 
chlor-alkali facility has altered P cycling and loading in a number of ways, associated 
with its ionic discharge and cooling water operation. The ionic loading from the facility 
has altered the behavior of P in the lake in at least four important ways (Effler et al., 
1985b): (I) it has caused reduced cycling of dissolved P to the upper productive layers 
from the hypolimnion via diffusivity based transport, as a result of the increased density 
stratification (Wodka et al., 1983), (2) it has enhanced the chemical reactivity of P in the 
upper waters of the lake (Wodka etal., 1985), therby reducing the relative availability 
of this nutrient to phytoplankton, (3) as a result of this reactivity, it has accelerated the 
rate of removal of P from the productive layers of the lake (Devan and Effler, 1984; 
Wodka et al., 1985), and (4) it has encouraged the development of a rather unusual 
mineral phase in the fiocculent sediments, which limits P availability (Figure 7; 
Honstein, 1981; Honstein etal., 1985). Taken individually and together, these features 
of P behavior are highly non-conservative in nature, and therefore may be beneficial in 
limiting phytoplankton biomass, as they reduce the availability of P and limit its internal 
cycling (Effler et al., 1985b). 

Unfortunately, the P loading to the upper productive layers that accompanies the 
cooling water operation of the chlor-alkali manufacturer counteracts the benefits of 
reduced P availability and cycling that have been attributed to the ionic waste. The load 
apparently has two components (Effler and Owens, 1986b): (l)the elevated concen
trations that develop in the hypolimnion of the lake (e.g., Wodka, 1981) associated with 
stabilization processes, and (2) an external in-plant component from the facility. Minor 
reductions in P loading to the productive layers accompany the plunging inflow 
phenomenon in the spring and fall of the year (Effler and Owens, 1986b). The estimated 
P loading associated with the cooling water operation is compared to the total loading 
from all other external sources (Devan and Effler, 1984) for the May through August 
interval of 1981 (tertiary treatment was operational from mid-May to mid-September) 
in Figure 14. The cooling water load was greater than the sum of all other loads in July, 
and was more than 60% of the loading from all other external sources for the entire 
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Fig. 14. Comparison of P loading to the epilimnion of Onondaga Lake from cooling water discharge to 
that from all other sources, May-August, 1981. 

interval. The timing of the cooling water load is unfortunate as it doubtlessly contributes 
to maintaining phytoplankton growth following the rapid loss of P from the water 
column that occurs after spring turnover (e.g., Wodka, 1981; Wodka et al., 1983, 1985). 

Synthesis of the various effects of the chlor-alkali facility on P cycling/loading and 
phytoplankton biomass has been confounded by the complexity of the regime. Clearly 
simple P models (e.g., Dillon and Rigler, 1974, 1975) are inappropriate because a 
number of assumptions implicit in their application are contravened as a result of the 
effects of the facility. A more sophisticated mechanistic model is necessary to quantify 
the overall impact of the facility on P cycling and phytoplankton biomass in the lake. 

3.3. OXYGEN RESOURCES OF THE SENECA AND OSWEGO RIVERS 

The chemical stratification in the Seneca and Oswego Rivers, that occurs routinely in 
summer (mostly as a result of the discharge of ionic waste by the alkali manufacturing 
facility) is accompanied by the development of substantial dissolved 02 stratification 
(vertical differences >3 mg L" ') downstream of the lake outlet (Effler etal., 1984a). 
Conditions approaching anoxia have been observed in the lower layer of the Seneca 
River between the lake outlet and the Three Rivers junction (Figure 1(b)); dissolved 02 
concentrations <4.0 occur routinely in summer (Effler etal., 1984a). Oxygen stratifi
cation in large slow moving rivers is not unusual, however, the degree observed in the 
Seneca River is extraordinary, and is a manifestation of the attendant chemical 
stratification (Effler 1984a). The lower layer is Onondaga Lake water. Chemical 
stratification encourages depletion of 02 from the lower layer by: (1) isolating high 
concentrations of organic material (mostly in the form of phytoplankton) in the lower 
layer (beyond the limits of the trophogenic zone (Effler, 1982; Effler 1984a)), and 
(2) inhibiting vertical mixing-based 02 input from the overlying layer (Effler 1984a). 

The occurrence of severe Os depletion in the lower waters of the river has not been 
interpreted to contravene existing standards applied to that section of the river (classified 
'B'), as the surface waters meet the requirements. The distributions of fish and benthos 
are no doubt affected in the portion of the river where severe depletion of dissolved 02 
occurs in the lower waters. 
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6. Summary 

The use of Onondaga Lake for the disposal of wastes and as a source of cooling water 
by an adjoining chlor-alkali plant has altered many fundamental processes and charac
teristics of the lake and the river system that receives the lake's discharge. The effects 
of the activities of this industry on these systems has been pervasive, as the alterations 
include: (1) ionic enrichment of the lake and the Seneca and Oswego Rivers downstream 
of the lake, (2) extraordinary hydrodynamic features of lake stratification, exchange 
between the lake and Seneca River, and stratification in the Seneca and Oswego Rivers, 
(3) precipitation of large quantities of CaC03 (mostly as calcite) and related materials, 
(4) regulation of sedimentary P availability by concentrations of Ca2 f, and (5) contami
nation of sediments and fish flesh. 

The discharges from the chlor-alkali manufacturer have had a deleterious impact on 
the lake's fishery and transparency (i.e. swimming), and the 02 resources of the Seneca 
River. The facility has impacted the fishery by eliminating habitat and contaminating 
fish flesh. It has impacted transparency by inducing the precipitation of calcite. The 
facility may further impact transparency by affecting phytoplankton biomass. It has also 
stressed the 02 resources of the lower layer of portions of the Seneca and Oswego 
Rivers. 

The closure of the chlor-alkali facility will cause dramatic changes in a number of 
features of Onondaga Lake and the river system. A number of changes Can probably 
be accurately anticipated, others are highly uncertain and unquantifiable, while others 
cannot be anticipated from the available information. ' 
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SECTION I 

EXECUTIVE SUMMARY 

SITE BACKGROUND 

The Onondaga Lake site is located in the City of Syracuse, and the Towns of Salina and 
Geddes, Onondaga County, New York (Figure 1-1). The eastern end of the Lake borders the City 
of Syracuse and the Lake extends approximately 4.5 miies in a northwest direction. The 
approximate surface area of the Lake is 4.5 square miles. The site is shown on the USGS 
Syracuse West, NY 7-1 /2 minute quadrangle map. The land surrounding the Lake is owned by 
Onondaga County, New York State, the City of Syracuse, Allied Corporation and others. 

The industries surrounding Onondaga Lake have discharged large volumes of waste from 
industrial processes into the Lake from the late 1800s to the present, with extensive reductions 
beginning in the 1970s. Mercury and salts comprised the bulk of these wastes with discharges of 
aromatic hydrocarbons, solvents and PCBs noted to a lesser degree. It is estimated that during 
tfn period from 1946 to 1970, 75,000 kg of mercury were discharged to the Lake by the two Allied 
Chemical Corporation chlor-alkali plants in Solvay, New York (USEPA, 1973). Onondaga Lake has 
also received large volumes of raw sewage during most this century (Andrews, 1985). 

Onondaga Lake was once a major commercial and recreational resource in the Syracuse 
area. As the contamination of the Lake worsened, various activities were diminished or eliminated. 
There were indications that commercial fishing was threatened as early as 1885 according to a 
series of articles by Andrews in the Syracuse Post Standard in October, 1985 (Andrews 1985). The 
resort industry began to decline in the late 18G0s. The Lake was closed to public swimming in the 
1920s (OCDDS, 1988), and to public fishing in 1970 (NYSDEC, 1987). In 1986, the Lake was 
reopened to fishing on a catch and release basis only (NYSDEC, 1987). 

PHASE II INVESTIGATION 

The primary focus of this investigation was for mercury contamination of Onondaga Lake. 
Data were gathered with the completion of a Hazard Ranking System (HRS) score as one of the 
desired end results. Surface water and sediment sampling for the Phase II investigation at the 
Onondaga Lake site was initially conducted in September, 1986. Additional sampling was 
conducted in September, 1987. All field work was performed by NYSDEC personnel. Aliquots of 
the surface water samples were analyzed for temperature, electrical conductivity, pH, and 
dissolved oxygen. All sediment samples were lithologically classified in the field. The 1986 water 
and sediment samples were analyzed for mercury. The 1987 water and sediment samples were 
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analyzed for Hazardous Substance List (HSL) organic (volatiies, semivolatiles, pesticide/PCBs) 
compounds, metals, and cyanide. 

Forty-three sediment cores were collected from various locations beneath Onondaga 
Lake. The cores were subdivided into segments for analysis. Eight sediment grab samples were 
collected from various tributaries and an industrial discharge point. In all, 225 sediment samples 
were analyzed. 

For this assessment, and the completion of an HRS score, various sampling locations 
within the Lake or from several tributaries of the Lake had to be designated as upgradient or 
downgradient, as the case may be, for assessment purposes of relative contaminant 
concentrations in the entire Lake/Tributary setting. 

Forty-three percent of the 217 sediment samples taken from the Lake contained 
concentrations of mercury which exceeded typical background concentrations for New York State 
soils of 0.02 to 0.5 mg/kg (USGS, 1984). Sixty-nine percent of the 85 samples taken from the top 6 
inches of Lake sediment contained concentrations of mercury exceeding the background range. 
The highest concentration of mercury detected was 85.37 mg/kg. The concentrations of mercury 
in the first 6 inches of sediment throughout nearly the entire Lake exceed these background 
values, with two distinct high concentration plumes evident. 

In addition to mercury, twenty other HSL inorganic constituents were detected in the 
sediment samples. Fourteen of the inorganics were present downgradient (in or near the Lake) at 
concentrations which were more than three times the upgradient concentrations (which is a 
measurement tool suggested by the Environmental Protection Agency (EPA) for usage in 
completing the HRS scoring to define the presence of a contaminant): arsenic, barium, cadmium, 
chromium, cobalt, copper, iron, lead, manganese, nickel, sodium, vanadium, zinc, and cyanide. 
Five metals were detected at concentrations exceeding the naturally occurring ranges for New 
York State soils: barium, cadmium, chromium, cobalt, and lead. 

Fifty-six HSL organic compounds were detected in the sediment samples. Twenty-two 
organic compounds were present downgradient at concentrations which were more than three 
times the upgradient concentrations. These compounds included benzene, chlorobenzene, 
ethyibenzene, xylenes, and various other chemicals belonging to several classes of compounds, 
including polynuciear aromatic hydrocarbons (PAHs), pesticides, and PCBs. These organic and 
inorganic analyses results indicate significant contamination of the Lake sediments. 

Onondaga Lake is classified primarily as a Class B Lake, although parts of it are Classified 
Class C. Class B waters are designated for bathing, and any other usages except drinking and 
food processing, while Class C waters are designated for fishing, and any other usages except for 

The Hazardous Substance List (HSL) at the time of this field study (1986 and 1987) was a 
list of one hundred thirty (130) organic compounds (volatiies, semi-volatiles, pesticides/PCBs) and 
twenty-four (24) metals plus cyanide that the Department utilized for screening a suspected 
inactive hazardous waste site. 

MAC/SY012.05/00013 
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bathing, drinking, and food processing. In order to assess the analytical results, the 
concentrations of various chemicals in the Lake water samples are compared to applicable Class B 
or C standards or guidance values. 

Twelve surface water samples were collected from Onondaga Lake, and nine surface 
water samples were collected from various influent streams to the Lake. Four HSL organic 
compounds (methylene chloride, chloroform, tetrachloroethene, toluene) were detected in the 
Lake water samples. None of the compounds were present in the Lake at concentrations which 
were more than three times the upgradient concentrations. The concentrations of organic 
compounds did not exceed applicable Class B standards or guidance values (Figure 111-1). 

Thirteen HSL inorganics were detected in the Lake water samples. The concentrations of 
copper and sodium were present in two separate downgradient samples at concentrations which 
were more than three times the upgradient concentrations. The concentrations of aluminum in all 
samples exceeded the Class B standard, while the concentrations of mercury in three samples at 
two locations, W-2 and W-3, exceeded the Class B guidance value. 

Sixteen HSL inorganics including cyanide were detected in the influent water samples. Six 
metals were present at concentrations which were more than three times the background 
concentrations: barium, chromium, lead, mercury, nickel, and sodium. The concentrations of six 
anaiytes exceeded the Class B standards or guidance values in one or more samples. 
Concentrations of aluminum, iron, lead, zinc, and cyanide exceeded the applicable standards in 
one or more samples, while mercury exceeded the guidance value in one sample. 

The extent of the mercury contamination in Onondaga Lake has been well characterized 
by the Phase II investigation. High concentrations and wide distribution of mercury are apparent in 
the top six inches of Lake sediments. Beneath the upper two feet of Lake sediment, the mercury 
contamination appears to be much less extensive, with the bulk of the sediments having mercury 
concentrations near background levels (0.02 to 0.5 ppm). Based on the mercury analyses 
conaucied as part of the Phase ii investigation, the estimated volume of sediment containing 
mercury concentrations over(T0)mg/kg is approximately seven million cubic yards. 

Contamination of sediments by other metals, cyanide, and organic compounds was 
detected. The extent of this contamination is much less defined than the mercury contamination, 
because of the limited number of samples collected and analyzed for other than mercury. 
Elevated concentrations of various metals and organic compounds were detected at all three 
locations S-14, S-29, S-38 (Figure 111-1) where samples were taken. These locations also had 
elevated mercury concentrations. 

Contamination of the Lake water by most HSL anaiytes does not appear to be severe. 
Although copper and sodium were detected at concentrations greater than three times the 
upgradient concentrations; neither of these metals exceeded the applicable standards or guidance 
values. 
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HAZARD RANKING SYSTEM SCORE 

In an attempt to establish the relative risk associated with this site, the Hazard Ranking 
System (HRS) was applied. As currently used by the NYSDEC, the HRS is one of the tools utilized 
to evaluate inactive hazardous waste sites in New York State. This model takes into account the 
types of wastes at the site, receptors, and transport routes to calculate a numerical score for the 
site. As stated in 40 CFR Subpart H Section 300.81, the HRS was developed for evaluating the 
relative potential of uncontrolled hazardous disposal facilities to cause human health or safety 
problems or ecological and environmental damage. It is assumed by the EPA that a uniform 
application of the ranking system in each state will permit EPA to identify releases of hazardous 
substances that pose the greatest hazard to human health and/or the environment. 

Under the HRS, three numerical scores are computed to express the relative risk or 
danger from the site. These scores take into account the population at risk, the potential for 
contamination of drinking water supplies, for direct human contact, for destruction of sensitive 
ecological systems and other appropriate factors. The three scores are: 

S^ - reflects the potential for harm to humans or the environment from migration of a 
hazardous substance away from the facility by routes involving groundwater, surface water 
and air. It is a composite of separate scores for each of the three routes 
(Sqw = groundwater route score, Sgyy = surface water route score, and = air route 
score). 

SpE - reflects the potential for harm from substances that can explode or cause fires. 

SQQ - reflects the potential for harm from direct contact with hazardous substances at the 
facility (i.e., no migration need be involved). 

Based on the results of this and previous studies, the HRS scores for the Onondaga Lake 
site have been calculated as follows: 

Sm = 21.26 

SFE = 0 

SDC = 62.5 

SQW = 32.30 

SSW = 17.62 

SA = 0 

Hazard Ranking Score: 

= 21.26 
1.73 
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RECOMMENDATIONS 

The available evidence indicates that mercury contamination of Onondaga Lake is and will 
continue to be a serious impediment to the full recreational and commercial utilization of the Lake. 
Ongoing restrictions and monitoring programs will continue to be necessary to assure that the 
public is adequately protected. 

Remedial alternatives should be considered. The existing data are sufficient to 
characterize the distribution of mercury in the sediments. However, it will be necessary to further 
characterize contamination of sediments by PCBs, PAHs, pesticides and metals other than 
mercury before any remediation plans are formulated. This will allow a more complete assessment 
of contamination associated with Onondaga Lake sediments than is possible within the scope of 
this Phase II investigation. 

The data from other studies should be considered in the development of remediation 
plans. One such study, the development of a mathematical model of Onondaga Lake by the 
Upstate Freshwater Institute, is currently in progress. Also, a clearer picture of mercury cycling in 
the Lake, particularly the role of sulfides in the trapping of mercury in the sediments wiil be 
necessary. 

A comprehensive multi-discipline evaluation and approach must be taken with the review 
and exchange of data concerning this Lake. All potential components must be exposed and 
evaluated prior to the formulation of remedial plans and should be directed by a comprehensive 
remedial investigation/feasibility study. 
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SECTION II 

PURPOSE 

The objective of a Phase II investigation is to determine if hazardous wastes have been 
disposed of in the site, if contaminants exist in the various mediums (air, groundwater, surface 
water or soils) and whether or not threats to human health or the environment exist. Information 
gathered relative to the above will allow the Department to reclassify the site or if warranted delist 
it. 

This Phase II study was specifically designed to investigate mercury levels in Onondaga 
Lake surface water and sediments. The presence of other hazardous substances in the surface 
water and sediments was also assessed on a less intensive basis. Samples taken from the 
Onondaga Lake site indicate contamination present in the form of aromatic hydrocarbons, metals, 
salts, solvents, and PCBs. 
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SECTION III 

CCOPE OF WORK 

INTRODUCTION 

Surface water and sediment sampling for the Phase II investigation at the Onondaga Lake 
site was initially conducted in September, 1986. Additional sampling was conducted in September, 
1987. Field work was performed by NYSDEC personnel, in accordance with the February 28,1986 
NYSDEC work plan. The work plan was later revised by NYSDEC. 

The work plan originally included the installation of four monitoring wells, two upgradient 
and two downgradient. These wells were intended to screen both a shallow and a bedrock aquifer. 
Because of the size of the Onondaga Lake site, the number of wells was considered inadequate 
and this task was eliminated from the scope of work (Demick, 1987). 

PHASE II SITE INVESTIGATION 

The scope of the Phase II investigation is summarized herein and the field investigation 
tasks are described below. All field work was performed by NYSDEC personnel, using procedures 
described in the project work plan. 

Field Activities - September, 1986 

Surface Water Sampling - A total of four surface water samples were collected from two 
different depths at each of two locations (Table 111-1 and Figure 111-1). Sample aliquots were 
analyzed in the field for nH temperature and specific conductance; the samples were then 
transported to a NYSDEC laboratory where they were analyzed for mercury using the NYSDEC 
Superfund and Contract Laboratory Protocols (January 1985). 

Sediment Sampling - A total of 202 sediment samples were collected. Each sample of 
lake sediment consisted of a 3- to 6-inch segment of a core which was up to 54 inches long. Up to 
six segments per core were sampled. There were 40 core sampling locations (Table 111-1 and 
Figure 111-1). Thirty-eight of the sampling locations were distributed throughout Onondaga Lake, 
one was in the lake outlet, and one was at the mouth of a tributary (Onondaga Creek via the Barge 
Canal Terminal). Sediment cores were collected using the following sampling methods; 1) Wildco 
core sampler, 2) Piston core sampler, or 3) Vibracorer core sampler. An outline of the method 
used at each sampling location is presented in Table III-2. Generally, the hand-core (Wildco core 
sampler) method was used where the water depth was quite shallow, while the piston core and 
vibracore sampling methods were employed in deeper water. All sediment samples were 
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lithologically classified in the field (see "Field Notes" in the Appendix) and then transported to a 
NYSDEC laboratory for analysis of mercury concentrations using the NYSDEC Superfund and 
Contract Laboratory Protocols (January, 1985). A complete listing of the 1986 analytical results is 
presented in Section IV. 

Field Activities - September and November, 1987 

Surface Water Sampling - A total of eighteen water samples were collected from thirteen 
sampling locations. (Table 111-1 and Figure 111-1). Samples were taken from up to three different 
depths at each location. Sample aliquots were analyzed in the field for pH, temperature, and 
specific conductance; the samples were analyzed by Recra Environmental, Incorporated for 
Hazardous Substance List (HSL) organic compounds (volatiles, semivolatiles, and 
pesticide/PCBs), HSL metals and cyanide using the NYSDEC Superfund and Contract Laboratory 
Protocols (January 1985). 

Sediment Sampling - A total of 23 samples were taken from 11 sampling locations; 3 
locations were in Onondaga Lake while 8 locations were at the tributaries around the lake (Table 
111-1 and Figure 111-1). Each sample of lake sediment was taken from a 3- to 6-inch segment of a 
core which was up to 54 inches long. Up to six segments per core were sampled. Grab samples 
of sediment were taken from the tributaries. Samples were analyzed by Recra Environmental, 
Incorporated, for Hazardous Substance List (HSL) organic compounds, HSL metals and cyanide 
using the NYSDEC Superfund and Contract Laboratory Protocols (January 1985). 

A complete listing of the 1987 analytical results is presented in the Appendix of this report. 
The field procedures for the 1986 and 1987 sampling events are described in the field notes which 
are presented in the Appendix of this report. 

The Phase II sampling locations were intended to duplicate those from the study of 
Onondaga Lake sediments conducted by the United States Environmental Protection Agency 
(USEPA) in 1973. Each Phase II sample location was precisely referenced to a fixed datum to 
allow duplication of these locations in the future, if desired 
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TABLE II1-1 
SAMPLING AND ANALYSIS SUMMARY 

Year 
Sample 
Type Source 

Sampling (a) 
Location 

Number of 
Samples 
Collected (b) Analyses 

1986 Sediment Core Lake 
Outlet 

Sediment Core Lake 

S-1 

S-2 to S-13 
S-15 to S-28 
S-30 to S-37 
S-39 to S-43 

60 
73 
41 
23 

Mercury 

Mercury 

1 987 

Surface Water Lake 

Sediment Core Lake 

W-1, W-2 

S-14, S-29, S-38 

Sediment Grab Influent S-44 to S-51 
Streams 

Surface Water Lake 

Surface Water 

Surface Water 

Lake 
Outlet 

Influent 
Streams 

W-1 to W-3 

W-8 

W-4 to W-7 
W-9 to W-13 

4 

15 

5  ( c )  
5 

Mercury 

HSL Organics, 
HSL Metals, 
Cyanide 

HSL Organics, 
HSL Metals, 
Cyanide 

HSL Organics, 
HSL Metals, 
Cyanide 

HSL Organics, 
HSL Metals, 
Cyanide 

HSL Organics, 
HSL Metals, 
Cyanide 

( a )  S e e  m a p ,  F i g u r e  I I I - 1  
( b )  O n e  t o  s i x  s a m p l e s  w e r e  c o l l e c t e d  f r o m  d i f f e r e n t  d e p t h s  a t  e a c h  l o c a t i o n .  
( c )  I n c l u d e s  a  d u p l i c a t e  o f  o n e  s a m p l e  

III-3 
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Table 111-2 

Sediment Sampling Methods 
Onondaga Lake 

Sampling 
Location Sampling Method 

S-1 Vibra-core 

S-2 Piston-core 

S-3 Piston-core 

S-4 Vibra-core 

S-5 Piston-core 

S-6 Piston-core 

S-7 Piston-core 

S-8 Piston-core 

S-9 Piston-core 

S-10 Vibra-core 

S-11 Piston-core 

S-12 Hammered 

S-13 Hammered 

S-14 Piston-core 

S-15 Piston-core 

S-16 Hammered 

S-17 Hand-core 

S-18 Piston-core 

S-20 Vibra-core 

S-21 Piston-core 

S-22 Hand-core 

Sampling 
Location Sampling Method 

S-23 Hand-core 

S-24 Piston-core 

S-25 Hand-core 

S-26 Hand-core 

S-27 Piston-core 

S-28 Hand-core 

S-29 Piston-core 

S-30 Hand-core 

S-31 Piston-core 

S-32 Hand-core 

S-33 Piston-core 

S-34 Hand-core 

S-35 Piston-core 

S-36 Hammered 

S-37 Hand-core 

S-38 Piston-core 

S-39 Hammered 

S-40 Hammered 

S-41 Piston-core 

S-42 Hammered 

S-43 Piston-core 
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SECTION IV 

SITE ASSESSMENT 

SITE HISTORY 

The Onondaga Lake site is located in the City of Syracuse, and the Towns of Salina and 
Geddes, Onondaga County, New York (Figure IV-1). The eastern end of the lake borders the City 
of Syracuse and the lake extends approximately 4.5 miles in the northwest direction. The 
approximate surface area of the lake is 4.5 square miles. 

Early commercial activity in the vicinity of Onondaga Lake included the mining of salt, ice-
cutting, and fishing. Recreational use of the lake peaked during the late 1800s to the early 1900s, 
with many resorts surrounding it (Effier, 1987; Andrews, 1985). Lake activities included fishing, 
boating and swimming. The resort industry began to decline in the late 1800s. Many species of 
fish disappeared from the lake between 1884 and 1900, and ice-cutting was banned in 1901 
because of impurities in the water (Andrews, 1985). The lake was closed to public swimming in the 
1920s (OCDDS, 1988), and to public fishing ir. 1970 (NYSDEC, 1987). In 1986, the lake was 
reopened to fishing on a catch and release basis only (NYSDEC, 1987). 

According to a series of articles by Andrews in the Syracuse Post Standard in October, 
1985, the U.S. Fishing Commission in 1885 reported a one-year decline in the commercial fish 
harvest from Onondaga Lake of 95 % (Andrews, 1985). A perch kill was noted in 1897, and 
whitefish, a commercially valuable species, was extirpated by 1898 (Andrews, 1985). The fish 
species composition of the lake has not changed appreciably since state surveys in 1927 and 
1946, except for increases observed in the white perch population (Effier, 1987). At least eighteen 
species of fish currently exist in Onondaga Lake, including: walleye, northern pike, smallmouth 
bass, bluegill, channel catfish, yellow perch, and carp (NYSDEC, 1987). 

In 1884 a soda ash producer, Solvay Process Company, was established along the south 
shore of Onondaga Lake (Andrews, 1985). Solvay Process later became the Allied Chemical 
Corporation (Andrews, 1985). Other manufacturing industries soon followed. Today, land 
ownership around the lake is divided among Onondaga County, the City of Syracuse, New York 
State, Allied Corporation, Crucible Inc., Marley's Division of Abe Cooper, and Niagara Mohawk 
(Andrews, 1985). To varying extents, the industries surrounding Onondaga Lake have discharged 
waste from industrial processes into the lake from at least the 1800s to the present. Mercury and 
salts comprised the bulk of these wastes with discharges of aromatic hydrocarbons, solvents and 

PCBs noted to a lesser degree. 
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In 1968, under a joint project by Allied and Onondaga County, a delta near the mouth of 
Ninemile Creek was dredged. The dredged spoil was deposited in a low area north of the creek 
which was being developed for recreational purposes (USEPA, 1973). This area was not 
investigated as part of this study as it is not within the Scope of this Phase II Investigation. 
However, this area shouid be evaluated as part of the comprehensive remedial 
investigation/feasibility study. 

In 1970, as a result of the growing awareness of the contamination problem, the U.S. 
Justice Department pursued legal action against industry around Onondaga Lake, calling for an 
immediate reduction or elimination of mercury discharge into the lake (USEPA, 1973). In 
response, the U.S. Environmental Protection Agency (USEPA) conducted an investigation of 
mercury concentrations in the sediments of Onondaga Lake and its tributaries, and of the effluent 
from industrial dumping areas to the lake (Figure IV-2). The field investigation was conducted 
during December 1972. The report included the following findings: 

Prior to 1970, Allied Chemical Corporation discharged approximately 22 pounds of 
mercury per day to Onondaga Lake. 

More than 90 percent of the sediments sampled contained mercury concentrations above 
natural background levels. 

The highest concentrations of mercury occurred in the upper 2 feet of sediment. 

The highest concentrations of mercury formed an elongated north-south trending 
configuration near the southern end of the lake. 

The total volume of sediments containing mercury in concentrations above natural 
background levels was estimated at seven million cubic yards. 

The mercury concentrations in fish flesh exceeded Food and Drug Administration (FDA) 
standards. 

The response to this investigation was the immediate reduction of mercury discharges into 
the lake. However, the mercury contamination of fish from Onondaga Lake has been an ongoing 
concern. The conclusions from a New York State Department of Environmental Conservation 
Report (NYSDEC, 1987) were as follows. In 1970, mercury concentrations in the flesh of fish from 
the lake were well above FDA standards (0.5 ppm) in effect at that time, and would have exceeded 
the current action level of 1.0 ppm. Since 1970, mercury concentrations in fish flesh have declined, 
but in the early 1980s concentrations again increased to levels exhibited in the mid-1970s. The 
1985 and 1986 data indicate relatively stable mercury concentrations, but at levels above those 
considered protective of public health and natural resources. 

According to a series of articles by Andrews in the Syracuse Post Standard in October, 
1985, as of 1985, potential dischargers of chemicals into Onondaga Lake, either directly or 
indirectly, were identified as: Allied Industrial Laundry, Pass & Seymour, Crucible Specialty Metals, 
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Allied Chemical Company, LCP, Coyne Textile Services, General Electric Company, Unifirst 
Corporation, Crouse-Hinds Company, Syracuse China, Fischer Guide Division of General Motors, 
Carrier Corporation, Roth Brothers Metal Company, Oberdorfer Foundries, Bristol-Meyers 
Company, General Super Plating, and Oil City companies (Andrews, 1985). Oil City is an area of 
Syracuse at the southeast end of Onondaga Lake, which is the location of petroleum product 
storage for regional distribution. 

Allied Chemical Corporation sold its chlor-alkali plant to Linden Chemicals and Plastics, 
Inc. (LCP) in 1979 (NYSDEC, 1987). As of 1985, LCP had a permit to discharge slightly less than 
half an ounce of mercury per day into the lake (Andrews, 1985). LCP closed its plant in 1988 to 
halt the release of up to a pound of mercury per day into tributaries of Onondaga Lake (Cappon, 
1988). 

Onondaga Lake has also received large volumes of raw sewage during most of this 
century (Andrews, 1985). Since 1981, the Metropolitan Syracuse Sewage Treatment Plant has 
been providing tertiary treatment (OCDDS, 1988). However, significant pollutant loadings have 
historically been discharged into three tributaries of the lake during wet weather conditions from 
combined sewer overflows (CSO), street runoff, and upland sources (OCDDS, 1988). It is 
estimated that as of 1985, improvements in the system have resulted in at least an 80 % reduction 
in CSO (OCDDS, 1988). 

REGIONAL SETTING 

Regional Geology 

The Onondaga Lake site is located in Onondaga County, near the geographical center of 
New York State. The county occurs within two physiographic provinces: 1) the Erie-Ontario Plain 
in the northern section of the county, and 2) the Allegheny Plateau in the southern section of the 
county. These two distinct provinces are separated by the east-west trending Onondaga 
Limestone Escarpment. The Onondaga Lake site occurs within the Erie-Ontario Lowlands 
physiographic province. Onondaga Lake is one of a group of lakes in the area formed by glacial 
scour and damming of streams during the last ice age. These lakes have been in existence for 
10,000 years or more (USEPA, 1973). 

All of the unconsolidated materials present in Onondaga County are derived from glacial 
activities which acted on the Silurian and Devonian bedrock formations found in the area. The last 
glacial event affecting the area occurred approximately 10,000 years ago during the last glacial 
retreat, which deposited the parent material from which many present-day-sediments have been 
derived. 

The bedrock which underlies and outcrops throughout the county consists of Silurian 
sandstones, shales and limestones in the Erie-Ontario Plain region, and Upper Silurian and 
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Devonian interbedded shales and limestones in the Allegheny Plateau region. In both regions, 
bedrock is generally gently sloping to the south at approximately 20 - 30 feet per miie (USDA, 
1977). The Erie-Ontario Plain contains formations from the Clinton (red sandstones, shales and 
thin limestones), Lockport (dolomite) and Salina Groups (Camillus Shale, Manlius Limestone, 
Helderberg Limestone, Dristomy Sandstone and Onondaga Limestone). The Allegheny Plateau 
region contains formations from the Salina (Onondaga Limestone, Marcellus Shale) and Hamilton 
groups (Skaneateles Shale). The age of the bedrock units in Onondaga County increases 
northward towards Lake Ontario. The bedrock that underlies all of Onondaga Lake is the Vernon 
shale. This unit overlies the Lockport Dolomite and is comprised of thick argillaceous shale; red at 
the base, becoming gray to black toward the top (Hopkins, 1914). 

Overlying the bedrock are deposits of glacial till, glacial outwash, alluvial deposits, and 
lacustrine sediments. As the ice advanced into the area, hills were smoothed and valleys were 
deepened. The result was a mass of glacial till that was deposited as the glaciers receded. Till is 
found up to 30 feet thick in the lowlands of the Erie-Ontario Plain region, and is about five feet thick 
at the higher elevations of the Allegheny Plateau region. Glacial outwash sediments were 
deposited along the front and sides of the receding glacier. Rivers collected runoff and deposited 
sand and gravel layers, while glacial meltwater lakes deposited wedges of clay and silt. 

Regional Hydrology 

Most of Onondaga County is located within the Lake Ontario drainage basin. Surface 
water draining from Onondaga County eventually flows into Lake Ontario, except for a few minor 
tributaries located in the southern part of the county that drain to the Susquehanna River to the 
south. From Lake Ontario, water flows to the Atlantic Ocean via the St. Lawrence River. 

Onondaga Lake receives drainage from Ley, Onondaga and Ninemiie Creeks and their 
tributaries. Onondaga Lake drains to the north into the Seneca River, which flows north into the 
Oswego River, and eventually Lake Ontario. The lake has a mean depth of 12 meters, with a 
maximum of 20.5 meters, and flushes 2.5 to 5 times per year (Effler, 1987). The deepest portions 
of the lake occur in two separate depressions known as the "north basin" and "south basin" (Effler, 
^ no7. n^nnc IQPQ\  
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The aquifer of concern at the Mercury Sediments - Onondaga Lake Site is the overburden 
aquifer. Although municipal water systems supply the bulk of the population with water derived 
from surface water resources, some individual wells do exist in the vicinity of the Lake. This aquifer 
consists of well-sorted glacial outwash sands and gravels. Semi-confined conditions exist in parts 
of this aquifer resulting from localized deposits of less permeable lacustrine silts and clays, which 
overlie the outwash deposits. The thickness of this aquifer probably ranges from 20 to 40 feet. 
However, in the valley of Nine Mile Creek, the overburden thickness may be up to 100 feet in a 
buried canyon. Other such deep deposits, known as buried valleys, may also exist in additional 
locations in the vicinity of Onondaga Lake (NYSDEC, 1989). 
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The overburden aquifer is recharged by infiltration from precipitation, from streams and 
from bedrock groundwater flow. If a well near the lake were to be heavily pumped, some 
proportion of water inflow to the well would probably be supplied from the Lake. Because the 
Lake's water surface is at a lower static head than is found in nearby wells, the Lake does not 
recharge this aquifer under non-pumping conditions. During periods of flood, some recharge from 
the Lake may occur (NYSDEC, 1989). 

SITE GEOGRAPHY 

Topography 

The Onondaga Lake site is located in the City of Syracuse and the Towns of Salina and 
Geddes, Onondaga County, N.Y. (Figure IV-1). The Lake is approximately 4.5 square miles in 
area, bordered by the City of Syracuse to the southeast. Surface water flows into the lake primarily 
via Nine Mile Creek, Onondaga Creek, Ley Creek, Harbor Brook, Bloody Brook, Sawmill Creek, 
and Tributary 5A. The net circulation of the lake is in a counterclockwise direction (USEPA, 1973). 
Water flows out of the lake through the lake outlet to the Seneca River, thence to the Oswego 
River, northward to Lake Ontario. 

The land surface around the perimeter of the lake is generally level and flat. Away from the 
lake, the topography rises gradually to the north, east and west. To the south, as one approaches 
the boundary separating the Erie-Ontario Plain region and the Allegheny Plateau region, the 
topography rises sharply to 600 feet above mean sea level (AMSL). The approximate elevation of 
Onondaga Lake is 363 feet AMSL (USGS, 1973-1978). 

Onondaga Lake has New York State surface water designations of Class B and Class C, 
depending on location. Class B provides protection for bathing and other uses except for drinking 
and food processing, and Class C provides protection for fishing and other uses except bathing, 
drinking, and food processing. The southeastern most portion of the lake (approximately one-third 
of the surface area) and a small area around the mouth of Ninemile Creek are designated as Class 
C, while the remainder of the lake is designated as Class B (Figure 1-1). 

Soils 

Along the western, southern and eastern borders of Onondaga Lake, the soils are 
classified as made land (chemical waste) and urban land (USDA, 1977). Urban land is the 
designation given to soils that have been grossly altered or obscured due to urbanization. Often, 
identification of the soils is not possible. Urban land includes downtown districts that are mostly 
covered by buildings and pavement, and includes parking lots, shopping complexes and industrial 
parks. Much of the northern shore of the lake has soils that represent cut and fill areas, where low-
lying areas have been filled for construction and development purposes. 

Made land mainly consists of chemical waste beds, which contain waste generated from 
the Allied Chemical Corporation industrial processing plants adjacent to the lake. This material 
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was pumped into diked beds and allowed to settle, and the beds were eventually dewatered to 
allow vegetation to be established. Chemical composition of these beds is about 68% calcium 
carbonate, 1% calcium chloride, 11% silicon dioxide, 12% calcium oxide, 7% magnesium oxide 
and 2% calcium sulfate. The material has a silt-like texture and has little structural development. It 
is moderately well drained on higher terraces and poorly drained near lake level. 

The oldest expanse of waste beds occupy an area along the southwest shore of 
Onondaga Lake (Figure IV-1). These beds extend for approximately 2.8 miles, and range in width 
from approximately 130 feet to 3032 feet (USDA, 1977). Part of this complex of beds, east of the 
New York State Fair Grounds, was begun in 1916. Process waste has not been added to this part 
since about 1950 (Alexander, 1973). Currently, Interstate 690, parking lots, and various industrial 
facilities are located over parts of these beds. Another set of waste beds at the former Amboy 
airport (Alexander, 1973) are located within 2 miles of the lake, to the southwest (Figure IV-1). 
These beds were active from about 1950 up until approximately 1986 (Alexander, 1973; Effier, 
1987). In addition, much older beds of Solvay Process wastes lie buried beneath the land surface 
along the southern shore of the Lake. Some have been incorporated into the extensive land filling 
along the route of Interstate 690, on the western shore. The total surface area of all waste beds is 
approximately 1.38 square miles, and the total volume is approximately 0.016 cubic miles (Effier, 
1987). 

SITE CONTAMINATION ASSESSMENT 

Waste Characterization 

Onondaga Lake has received domestic effluent and much of the industrial wastes from the 
Syracuse metropolitan area from the early development of the region to the present (Effier, 1987). 
Of primary concern is the presence of mercury in the lake, particularly in the sediments. It is 
estimated that during the period from 1946 to 1970, 75,000 kg of mercury were discharged to the 
lake by the two Allied Chemical Corporation chlor-alkali plants in Solvay, New York (USEPA, 1973). 
The mercury was conveyed to the lake mainly by two flumes, known as the "east flume" and the 
"west flume". The east flume discharged directly to the lake, while the west flume discharged to 
Geddes Brook, which flows into Ninemile Creek, a tributary of the lake. The mercury loading to the 
lake from the Allied plants was reduced by more than 95 % soon after the U.S. Department of 
Justice took legal action against the facilities in 1970 (Effier, 1987). 

The cycling of mercury in natural aquatic systems is complicated and pooriy understood. 
It is well known, however, that mercury in an aquatic system can assume a variety of forms and 
undergo several important biological or chemical transformations. The solubility of elemental 
mercury in water is 56 ug/L (USEPA, 1987). Mercury's major removal mechanism from a natural 
water system is adsorption onto the surfaces of particulate phases and subsequent settling to the 
sediment (USEPA, 1979). Biotransformation to methylmercury takes place in the water and 
sediments to varying degrees depending on conditions (USEPA, 1979; Stolzenberg et al., 1986) 
For example, divalent mercury is the form that is methylated, and under anaerobic conditions 
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sulfide may limit the availability of this form (Stolzenberg et al., 1986). The extent to which 
methyimercury is produced is of concern, as this is the most toxic form to humans and other 
animals, is highly stable, and tends to bioaccumulate (Stolzenberg et al., 1986; USEPA, 1987). 

Waste generated by Allied's manufacturing of chlorobenzene was disposed in lined ponds 
on Allied's property (Effier, 1987). Benzene and associated compounds have been detected in 1) 
the groundwater between the plant and the lake, 2) groundwater seeps that discharge to the lake, 
and 3) proximal lake sediments (Geraghty and Miller, Inc., 1982). The loading rate of dissolved 
hydrocarbon contamination to the lake via groundwater has been estimated to be 146 kg per day 
(Groundwater Technology, 1984a and 1984b). 

The following subsections summarize the results of the Phase li investigation sampling and 
analysis tasks. Concentrations downstream or downgradient of the site in excess of three times 
the upgradient concentration may indicate a release from a contaminant source located on-site as 
suggested by the Environmental Protection Agency (EPA) for usage in completing the HRS 

scoring. 

For purposes of this study, locations considered to be upgradient of Onondaga Lake are 
several tributaries of the lake including; 1) Bloody Brook, 2) Ley Creek, and 3) Ninemile Creek near 
Amboy, 3.7 miles upstream of the lake. These sample locations are less urbanized/industrialized 
and are less likely to have received discharges from the industrial areas located south of the lake. 
Samples from these locations have also been used for comparison with samples from other 
influent (to the lake) sources, although in some cases they are not hydrologically "upgradient" of 
these sources; however, they are considered upgradient samples for relative comparison 
purposes. 

The assumed downgradient locations for this study are those in Onondaga Lake, or in 
tributaries which are downstream from suspected waste sources. These include: 1) those that are 
known to have received or suspected of having received significant discharges from industries 
south of the lake in the past (or are close to such sources), and 2) those that pass through highly 
urbanized or industrialized areas. The tributaries or influent sources which were sampled and are 
considered to be downgradient are as follows: 1) the outfall at the Metropolitan Treatment Plant, 2) 
Ninemile Creek near or downstream of the confluence with Geddes Brook, 3) Geddes Brook, 4) 
Tributary 5A, 5) the East Flume, 6) Harbor Brook, and 7) Onondaga Creek (Barge Canal Terminal). 

The analytical surface water results of this Phase II investigation have also been compared 
to applicable New York state standards or guidance values. Standards and guidance values are 
provided for the applicable surface water classification. Onondaga Lake is classified primarily as a 
Class B lake, although part of it is classified Class C. Class B waters are designated for bathing 
and any other usages except drinking and food processing, while Class C waters are designated 
for fishing and any other usages except for bathing, drinking, and food processing. Standards that 
have been promulgated for surface water appear in 6 NYCRR Parts 701 and 702. These 
regulations also provide authority for the use of guidance values when a standard does not exist 
for a given water classification. Sediment results have been compared to the upgradient sediment 
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sample results and published, naturally-occurring ranges in New York State or conterminous 

United States soils. 

Sediment Contamination Assessment 

Forty sediment cores were collected from various locations beneath Onondaga Lake 
during September, 1986 and analyzed for mercury (Table 111-1 and Figure lil-1). Three additional 
lake sediment cores were collected during September, 1987 (Table 111-1 and Figure 111-1). Eight 
sediment grab samples were collected from various tributaries and an industrial flume (sample 
W-6) during November, 1987 (Table 111-1 and Figure lli-1). The samples collected in 1987 were 
analyzed for HSL organic compounds and HSL inorganics including cyanide. The cores ranged in 
length from 17 to 54 inches and were divided into 3 to 6-inch core segments. Four to six segments 

per core were selected and analyzed for mercury (Table IV-1). 

In the previous EPA study, the natural background concentration of mercury in Onondaga 
Lake sediments was said to be less than 0.1 mg/kg on a dry weight basis (USEPA, 1973). The 
naturally-occurring concentration range of mercury in New York State soils is 0.02 to 0.5 mg/kg 
(USGS, 1984). Grab samples of sediments taken upgradient of the lake from the following 
tributaries contained concentrations of mercury below 0.5 mg/kg: Ninemiie Creek (3.7 miles from 
the lake), Bloody Brook (outlet to lake), and Ley Creek (outlet to lake). For the purposes of this 
report, sediments with concentrations of mercut / in excess of 0.5 mg/kg are considered to be 
"contaminated". The Phase II analyses show that sixty-nine percent of the samples from the upper 
six inches of lake sediment currently exceed 0.5 mg/kg. 

Table IV-2 shows the number of samples contained within specified depth and mercury 
concentration ranges. Seventy-six percent of the samples from the 0- to 3-inch depth range 
exceeded 0.5 mg/kg, and 17 percent of the samples exceeded 5 mg/kg, with a maximum value of 
85.37 mg/kg. Sixty-three percent of the samples from the 3- to 6-inch depth range exceeded 0.5 
mg/kg, and 33 percent of the samples exceeded 5 mg/kg, with a maximum value of 53.57 mg/kg. 
At 12 to 42 inches sediment depth, 27 percent of samples exceeded 0.5 mg/kg, and less than 
seven percent exceeded 5 mg/kg. Below 48 inches depth, only one sample exceeded 0.5 mg/kg. 

Tables IV-3 through IV-6 present the sediment results from Onondaga Lake and its 
tributaries. Figures IV-3 through IV-8 (constructed from data on Tables IV-1 and IV-3 through 
IV-6) illustrate the lateral and vertical mercury distribution in the lake sediments. Based on the 
Phase II data, it appears that the mercury is concentrated in two plumes in the first 6 inches of 
sediments, with concentrations decreasing markedly below 12 inches. The highest concentration 
of mercury measured was 85.37 mg/kg in the 0- to 3-inch range at the southeast corner of the 
lake, near the east flume outlet (Figure IV-3). This is where the southernmost plume appears to 
originate 

The two mercury plumes in the 0- to 3-inch depth range are shown in Figure IV-3. The 
first plume, as defined by the 10 ppm isoconcentration line, extends from the southeast corner of 
the lake toward the northwest for approximately 2.6 miles, and is approximately 4,500 feet wide. 
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The second plume, as defined by the 10 ppm isoconcentration line, is approximately 1.2 miles long 
and 3000 feet wide, and extends northwest from a point near the outlet of Ninemile Creek. The 
locations of the mercury plumes indicate the east flume and the west flume (via Ninemiie Creek) as 
the primary points of discharge. This finding is consistent with that of a previous report (USEPA, 
1973). The concentration gradients ana plume orientations may be attributed to: 1) the volume of 
mercury discharged, 2) the points of discharge, 3) the time over which the discharges took place, 
4) sediment deposition over time, 5) water currents, and 6) benthic topography. 

Twenty other HSL inorganics (in addition to mercury) were detected in the 1987 sediment 
samples (Tables IV-3 and IV-4). Fourteen of the inorganics were present downgradient (in or near 
the lake) at concentrations which were more than three times the upgradient concentrations: 
arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, sodium, 
vanadium, zinc, and cyanide. Five metais were detected at concentrations exceeding the naturally 
occurring ranges for New York State soils: barium, cadmium, chromium, cobalt, and lead. 

Fifty-six HSL organic compounds were detected in the 1987 sediment samples 
(Tables IV-5 and IV-6). About forty-two of these compounds were detected at levels below the 
contract-required detection limits, or can be attributed to laboratory contamination based on their 
presence in blank samples. Twenty-two organic compounds were present downgradient (in or 
near the lake) at concentrations which were more than three times the upgradient concentrations 
(upgradient = S-45, S-49, and S-50, Table IV-6). These compounds included: benzene, 
chlorobenzene, ethylbenzene, xylenes, and various others belonging to several classes of 
compounds which include poiynuciear aromatic hydrocarbons (PAHs), pesticides, and 
polychlorinated biphenyls (PCBs). 

Surface Water Contamination Assessment 

Four surface water samples were collected from Onondaga Lake during September, 1986, 
and analyzed for mercury. Eight surface water samples were collected from Onondaga Lake, and 
nine surface water samples were collected from various influent streams during November, 1987. 
The samples from 1987 were analyzed for HSL organic compounds and HSL inorganics including 
cyanide. 

Four HSL organic compounds were detected in the lake water samples (Table IV-7). All of 
these compounds were detected at levels below the contract-required detection limits or can be 
attributed to laboratory contamination due to their presence in laboratory blank samples. None of 
the compounds were present at concentrations which were more than three times the upgradient 
concentrations. None of the compounds exceeded the Class B guidance values. 

Thirty HSL organic compounds were detected in the influent water samples (Table IV-8). 
All of the compounds were detected at levels below the contract-required detection limits or can 
be attributed to laboratory contamination due to their presence in laboratory blank samples. None 
of the compounds were present at concentrations which were more than three times the 
upgradient concentrations. The concentration of gamma-BHC (Lindane) in the East Flume (W-6) 
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exceeded the Class B standard, while the concentration of alpha-chiordane (an insecticide) in 
Geddes Brook (W-9) exceeded the Class B guidance value. The origin of these chemicals is 
unknown. Geddes Brook drains higher elevations to the south, and there may be sources of these 
chemicals located upstream. LCP Chemicals is believed to have discharged microbiociaes into 
Geddes Brook (Andrews, 1985). 

Thirteen HSL inorganics were detected in the lake water samples (Table IV-9). The 
concentrations of copper and sodium were present in two separate downgradient samples at 
concentrations which were more than three times the upgradient concentrations. This indicates 
potential releases of metals to surface waters. The concentrations of aluminum in all samples 
exceeded the Class B standard, while the concentrations of mercury in three of eight samples 
exceeded the Class B guidance value. 

Sixteen HSL inorganics including cyanide were detected in influent water samples (Table 
IV-10). Six metals were present at concentrations which were more than three times upgradient: 
barium, chromium, lead, mercury, nickel, and sodium. Six analytes exceeded the Class B 
standards or guidance values in one or more samples. Concentrations of aluminum, iron, lead, 
zinc, and cyanide exceeded the applicable standards in one or more samples, while mercury 
exceeded the guidance value in sample W-9. 

Contamination Assessment Discussion 

The foregoing results for mercury in Onondaga Lake sediments were expected, and 
confirm the results of previous reports, particularly those of the EPA (USEPA, 1973). The extent of 
the mercury contamination in Onondaga Lake has been well characterized by the Phase II 
investigation. High concentrations and wide distribution of mercury are apparent in the top six 
inches of lake sediments. Beneath the upper two feet of lake sediment, the mercury contamination 
appears to be much less extensive, with these sediments generally having mercury concentrations 
near background levels (0.02 to 0.5 ppm). 

The EPA calculated a value of 4.85 million cubic yards of sediment containing mercury 
concentrations over 1 ppm (USEPA, 1973). Based on the mercury analyses conducted as part of 
the Phase II investigation, the estimated volume of sediment containing mercury concentrations 
over 1.0 ppm is approximately 7 million cubic yards. A polar planimeter was used on Figures IV-3 
to IV-8 to calculate this total based on the contoured data. Linear interpolation between ranges 
was used to estimate the quantity of mercury-contaminated sediments. The estimate of 7 million 
cubic yards is 44 % higher than the EPA estimate. Among the possible reasons to account for this 
discrepancy are: 1) differences in sample collection and analysis, and data interpretation methods, 
2) spreading of existing contamination during the intervening years, and 3) significant additional 
discharges. 

Contamination of sediments by other metals, cyanide, and organic compounds was found, 
although it is not as well characterized as the mercury contamination. Sampling and analyses for 
these other parameters was conducted at only three locations in the lake. Elevated concentrations 
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of various metals were detected at all three sampling locations in the lake. It is noteworthy that the 
metals which were detected at elevated levels near the mouth of Ninemiie Creek tended to be 
found at greater sediment depths. Tributary 5A exhibited the most extensive sediment 
contamination by metals other than mercury of any of the influent streams sampled. It also 
exhibited the most extensive sediment contamination by organic compounds (PAHs) of any of the 
influent streams sampled, followed by Harbor Brook. Tributary 5A drains the facilities of Crucible 
Specialty Metals. 

Contamination of sediments with elevated concentrations of organic compounds was also 
detected at all three sampling locations in the lake. PAHs were detected at the approximate center 
of the lake (S-29), below 3 inches sediment depth, while 4,4'-DDD and Aroclor 1248 were detected 
at elevated concentrations at the sediment surface (0 to 6 inches) at this location. Elevated 
concentrations of PCBs were also detected at the southeast corner of the lake (S-38), but at 
sediment depths below 1 foot. Aldrin was detected at an elevated concentration at the sediment 
surface of S-38. 

The sources of the pesticides in lake sediment samples are uncertain. These pesticides 
are persistent and could have been released in the past from farms, suburban, or urban areas 
which are upgradient of the site. The presence of PCBs at sampling location S-29 is consistent 
with documented discharges of PCBs into Ley Creek by Fisher Guide Division of General Motors 
(Andrews, 1985). The source of PCBs detected at the southeast corner of the lake may be the 
same, although this assumption is complicated by the counterclockwise circulation of the lake. 

Mercury was detected in three of the lake water samples, and a sample from Geddes 
Brook at concentrations exceeding the Class B guidance value. Another report indicated periodic 
elevations (above the guidance value) in mercury concentration in lake water over the years 1983 
to 1986 (OCDDS, 1988). In general, though, contamination of the lake water by most HSL anaiytes 
does not appear to be severe. Copper and sodium were detected at concentrations greater than 
three times the respective upgradient values. Neither of these metals exceeded applicable 
standards or guidance values. There was a clear trend toward decreasing specific conductance, 
as well as decreasing concentrations of both sodium and chloride beginning in early 1986 as 
compared to the six previous years (OCDDS, 1988). In fact, a reduction in ioading raies of 
chlorides, sodium, and calcium of approximately 3,000,000 pounds per day in 1986 was attributed 
to the closure of the remaining Allied Chemical Corporation plant in Solvay that same year 
(OCDDS, 1988). 

It is apparent from the data that the sediments of Onondaga Lake are substantially more 
contaminated than the water in terms of the HSL anaiytes assessed. This is not surprising in view 
of: 1) the efforts that have been made to curtail discharges to the lake over the last eighteen years, 
2) the rapid flushing of the lake (2.5 to 5 times per year according to Effler, 1987), and 3) the 
tendency of most of the anaiytes to deposit and remain in the sediments or be released from the 
sediments at a low rate. 

MAC/SY012.05/00013 
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The available evidence indicates that mercury contamination of Onondaga Lake is and will 
continue to be a serious impediment to the full recreational and commercial utilization of the lake. 
Ongoing restrictions and monitoring programs will continue to be necessary to assure that the 
public is protected. Remedial alternatives should be considered. It will be necessary to further 
characterize contamination of sediments by PCBs, PAHs, pesticides, and metals other than 
mercury before any remediation plans are formulated. 

MAC/SY012.05/00013 
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TABLE IV-I 

1986 SAMPLING RESULTS 

Site Name: Onondaga Lake 
Submitted by: Michele Galvin 
Date Reported January 27, 1987 

Sample # Sample Location Date Collected Date Digested Date Analyzed 
786256-01 S-01-00-03 09/15/86 10/24 12/8/86 
786256-02 S-01-03-06 II  10/24 12/8/86 
786256-03 S-01-12-18 II  10/24 12/8/86 
786256-04 S-01-24-30 II  10/24 12/8/86 
786256-05 S-01-36-41 II  09/23 12/18/86 
786256-06 S-02--01-G&- o o —O J  " 10/27 12/8/86 
786256-07 S-02-03-06 n 11/03 12/8/86 
786256-08 S-02-12-18 II  10/22 12/8/86 
786256-09 S-02-24-30 10/22 12/8/86 
786256-10 S-02-36-39 M 10/22 12/8/86 
786256-11 S-03-00-03 II  10/27 12/8/86 
786256-12 S-03-03-06 II  10/27 12/8/86 
786256-13 S-03-12-18 II  10/27 12/8/86 
786256-14 S-03-24-30 II  10/27 12/8/86 
786256-15 S-03-36-39 II  12/23 12/23/86 

M 786256-16 S-04-00-03 IL 10/08 12/11/86 
'  786256-17 S-04-03-06 II  10/08 12/11/86 
E 786256-18 S-04-12-18 II  10/08 12/11/86 

786256-19 S-04-24-30 II  09/17 12/10/86 
786256-20 S-04-36-42 II  09/17 12/10/86 
786256-21 S-04-48-54 II  09/17 12/10/86 
786256-22 S-05-00-03 N 12/23 12/23/86 
786256-23 S-05-03-06 II  12/23 12/23/86 
786256-24 S-05-12-18 LI 12/23 12/23/86 
786256-25 S-05-24-30 II  12/23 12/23/86 
786256-26 S-05-36-37 II  12/23 12/23/86 
786256-27 S-06-00-03 II  09/29 12/10/86 
786256-28 S-06-03-06 II  09/29 12/10/86 
786256-29 S-06-12-18 IL 09/29 12/10/86 
786256-30 S-06-24-30 II  09/29 12/10/86 
786256-31 S-06-36-42 II  09/29 12/10/86 
786256-32 S-07-00-03 II  10/27 12/8/86 
786256-33 S-07-03-06 II  10/27 12/8/86 
786256-34 S-07-12-18 II  10/27 12/8/86 

% Dry Mass PPM Hg-Dry Mass Basi  
54.09 
49.95 
61.50 
6 0 . 2 8  
59.96 
25.84 
28.68 
42.72 
49.32 
52.91 
69.35 
58.84 
46.05 
48.80 
47.12 
53.33 
56.88 
53.62 
46.82 
46.11 
56.90 
23.22 
20.24 
32.55 
37.84 
41.67 
27.45 
47.36 
48.11 
51.27 
55.27 
23.63 
20.65 
33.58 

0.35 
0.39 

<0.5 
<0.5 
<0.5 
05.88 
11.59 

<0.5 
<0.5 
<0.5 

0.93 
0.59 

<0.5 
40.5 
< 0.5 
<0.5 

0.17 
< 0.5 
<0.5 
< 0.5 
< 0.5 

1.84 
49.28 

1 . 1 6  
0 . 1 6  
0 . 2 1  

1 8 . 1 8  
0.37 
0 . 1 /  

•<0.5 
<0.5 
0 2 . 8 1  
24.0 
1 . 1 6  

t 

o 
•r» 



TABLE IV-I 

(continued) 

Site Name: Onondaga Lake 
Submitted by:  Michele Galvin 
Date Reported January 27.  1987 

Sample # Sample Location Date Collected Date Digested 
786256-35 S-07-24-30 09/15/86 10/27 
786256-36 S-07-36-42 II 10/27 
786256-37 S-08-00-03 ll 10/09 
786256-38 S-08-03-06 ll 10/24 
786256-39 S-08-12-18 II 10/24 
786256-40 S-08-24-30 II 11/03 
786256-41 S-08-36-42 II 10/24 
786256-42 S-09-00-03 ll 10/02 
786256-43 S-09-03-06 ll 10/02 
786256-44 S-09-12-18 ll 10/02 
786256-45 S-09-24-30 ll 10/02 
786256-46 S-09-36-42 ll 10/02 
786255-01 S-10-00-03 ll 10/16 

H 786255-02 S-10-03-06 ll 10/16 
f  786255-03 S-10-12-18 II 09/29 
£ 786255-04 S-10-24-30 II 09/29 

786255-05 S-10-36-42 II 09/29 
786255-06 S-10-48-53 ll 09/29 
786256-47 S-11-00-03 ll 09/23 
786256-48 S-11-03-06 ll 09/25 
786256-49 S-11-12-18 ll 09/25 
786256-50 S-11-24-30 II 09/23 
786256-51 S-11-36-41 II 09/25 
786256-52 S-12-00-03 II 11/08 
786256-53 S-12-03-06 II 10/28 
786256-54 S-12-12-18 ll 10/28 
786256-55 - S-12-24-30 ll 10/28 
786256-56 S-12-36-37 ll 10/28 
786256-57 S-13-00-03 ll 10/06 
786256-58 S-13-03-06 ll 10/06 
786256-59 S-13-12-18 II 12/23 
786256-60 S-13-24-30 II 12/23 
786256-61 S-15-00-03 ll 09/17 
786256-62 S-15-03-06 II 09/17 

Date Analyzed % Dry Mass PPM Hq-Dry Mass Basi  
12/8/86 40.51 -<0.5 
12/8/86 42.29 <0.5 
12/11/86 23.92 20.34 
12/8/86 37.92 0.24 
12/8/86 38.83 <0.5 
12/8/86 41.06 <0.5 
12/8/86 44.91 <0.5 
12/16/86 24.59 02.33 
12/18/86 24.00 28.99 
12/16/86 36.46 0.23 
Lab Accident 39.27 

<0.5 12/15/86 44.13 <0.5 
12/15/86 53.59 < 0.5 
12/15/86 50.93 <0.5 
12/18/86 55.07 <0.5 
12/18/86 56.41 < 0.5 
12/18/86 63.49 < 0.5 
12/18/86 63.78 < 0.5 
12/12/86 30.53 11.27 
12/18/86 33.24 28.99 
12/12/86 41.22 0.23 
12/16/86 46.76 <0.5 
12/16/86 49.24 < 0.5 
12/09/86 60.76 02.82 
12/09/86 60.06 01.20 
12/09/86 51.24 < 0.5 
12/09/86 57.78 < 0.5 
12/09/86 54.82 <0.5 
12/15/86 51.38 01.08 
12/15/86 51.82 < 0.5 
12/23/86 50.81 < 0.5 
12/23/86 53.47 < 0.5 "1 
12/10/86 44.16 02.04 

IS 

& 
12/10/86 47.20 01.05 

IS 

& 
IS 

& 



TABLE IV-1 

( c o n t i n u e d )  

Site Name: Onondaga Lake 
Submitted by: Michele Galvin 
Date Reported January 27, 1987 

Sample # Sample Location Date Collected Date Digested 
786256-63 S-15-12-18 9/15/86 09/19 
786256-64 S-15-24-30 II 09/17 
786256-65 S-15-36-42 II 11/03 
786256-66 S-16-00-03 II 12/23 
786256-67 S-16-03-06 II 12/23 
786256-68 S-16-12-18 II 12/23 
786256-69 S-16-24-30 II 12/23 
786256-70 S-16-36-40 II 12/23 
786256-71 S-17-00-03 II 09/29 
786256-72 S-17-03-06 II 09/29 
786256-73 S-17-12-18 II 09/29 
786256-74 S-17-24-30 II 09/29 
786256-75 S-17-36-40 II 09/25 

, 786256-76 S-18-00-03 II 10/07 
786256-77 S-18-03-06 II 10/07 

< 786256-78 S-18-12-18 II 10/06 
-  786256-79 S-18-24-30 II 10/07 

786256-80 S-18-36-41 II 10/06 
786256-81 S-19-00-03 II 09/17 
786248-02 S-19-03-06 II 09/17 
786248-03 S-19-12-18 II 09/17 
786248-04 S-19-24-30 II 09/17 
786248-05 S-19-36-42 II 09/19 
786256-81 S-20-00-03 II 10/22 
786256-82 S-20-03-06 II 10/22 
786256-83 S-20-12-18 II 11/03 
786256-84 S-20-24-30 II 10/22 
786256-85 S-20-36-42 II 09/29 
786256-86 S-21-00-03 II 10/06 
786256-87 S-21-03-06 II 10/06 
786256-88 S-21-12-18 II 10/06 
786256-89 S-21-24-30 II 10/06 
786256-90 S-21-36-41 II 10/06 
786256-91 S-22-00-03 II 09/25 

Date Analyzed X Dry Mass PPM Hq-Dry Mass Bas 
12/10/86 
12/10/86 
12/09/86 
12/23/86 
12/23/86 
12/23/86 
12/23/86 
12/23/86 
12/18/86 
12/18/86 
12/18/86 
12/18/86 
12/18/86 
12/16/86 
12/16/86 
12/16/86 
12/16/86 
12/16/86 
12/10/86 
12/10/86 
12/10/86 
12/10/86 
12/10/86 
12/08/86 
12/08/86 
12/09/86 
12/09/86 
12/18/86 
12/16/86 
12/18/86 
12/18/86 
12/16/86 
12/16/86 
12/18/86 

43 
43 
52 
63 
58 
51 
58 
60 
68 
72 
68 
67 
69 
24 
21 
35 
40 
41 
52 
52 
60 
6 2  
38 
66 
64 
63 
65 
57 
26 
28 
31 
38 
42 
24 

94 
.73 
.29 
.73 
.44 
.93 
. 6 2  
.79 
.96 
.25 
.54 
.78 
.74 
.96 
.58 
.48 
.17 
.50 
.85 
. 8 2  
. 8 0  
. 8 0  
.69 
.54 
.42 
.29 
. 8 0  
.95 
. 1 1  
. 8 6  
.75 
. 6 2  
. 0 8  
.89 

33 
08. 

0 .  
0 2 .  
01.  
01.  
01.  
01.  
0 .  
0 .  
0 .  
c.  
0 .  

01. 
53.  
01.  

<ro.  
0 .  

< 0 .  

< 0 .  

< 0 .  

0 

<0 

0 
0 
0 

^ 0 
^ 0 
02 

01 

04 
0 
0 

^ 0 

33 
42 
36 

.71 

.09 

.42 

.59 

.14 

. 6 2  

.38 

.52 

.58 

.37 

.64 

.57 

.87 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.58 

. 6 2  

.14 

.5 

.5 

.07 

.45 

.11 

. 6 8  

. 2 2  

.5 LS 



TABLE IV-I 

( c o n t i n u e d v  

Site Name: Onondaga Lake 
Submitted by:  Michele Galvin 
Date Reported January 27.  1987 

Sample # Sample Location Date Collected Date Digested Date Analyzed % Dry Mass PPM Hg-Dry Mass Bas 

786256-92 S-22-03-06 9/15/86 09/24 12/18/86 19.08 <0.5 
786256-93 S-22-12-18 II 09/23 12/12/86 33.12 0.28 
786256-94 S-22-24-30 II 09/24 12/18/86 23.59 <0.5 
786256-95 S-22-36-42 II 09/24 12/18/86 23.67 <0.5 
786256-96 S-2248-54 II 09/24 12/18/86 29.17 <0.5 
786256-97 S-23-00-03 II 09/29 12/18/86 48.55 0.56 
786256-98 S-23-03-06 II 09/29 12/18/86 54.73 0.78 
786256-99 S-23-12-18 II 09/29 12/18/86 57.98 ^  0.5 
786256-100 S-23-24-30 II 09/25 12/18/86 60.70 >^0.5 
786256-101 S-23-36-42 II 09/25 12/18/86 56.32 -<0.5 
786256-102 S-24-00-03 II 10/09 12/11/86 22.98 01.54 
786256-103 S-24-03-06 II 10/09 12/11/86 20.61 14.29 
786256-104 S-24-12-18 II 10/09 12/11/86 36.53 0.85 
786256-105 S-24-24-30 II 10/15 12/12/86 39.38 < 0.5 
786256-106 S-24-36-42 II 10/09 12/11/86 44.75 -<0.5 
786256-107 S-25-00-03 II 09/29 12/18/86 45.66 01.10 
786256-108 S-25-03-06 II 09/29 12/18/86 33.41 0.54 
786256-109 S-25-12-18 II 09/29 12/18/86 33.01 < 0.5 
786256-110 S-25-24-30 II 09/29 12/18/86 36.40 -< 0.5 
786256-111 S-25-36-42 II 09/29 12/18/86 33.67 < 0.5 
786256-112 S-25-48-54 II 09/29 12/18/86 32.90 -< 0.5 
786256-113 S-27-00-03 II 10/08 12/11/86 25.38 03.17 
786256-114 S-27-03-06 II 10/08 12/11/86 22.22 32.00 
786256-115 S-27-12-18 II 10/08 12/12/86 33.93 0.27 
786256-116 S-27-24-30 10/08 12/11/86 38.99 < 0.5 
786256-117 S-27-36-42 II 10/08 12/11/86 40.69 01.85 
786256-118 S-27-48-54 II 10/08 12/11/86 44.44 < 0.5 
786248-06 S-28-00-03 II 09/17 12/10/86 62.86 01.27 IS* 

J 786248-07 S-28-03-06 II 09/17 12/10/86 58.94 01.46 
IS* 
J 

786248-08 S-28-12-18 II 09/19 12/10/86 61.68 -<0.5 V 
786248-09 S-28-24-30 09/19 12/10/86 62.96 ^  0.5 
786256-119 S-30-00-03 II 09/25 12/18/86 58.63 01.60 
786256-120 S-30-03-06 II 09/25 12/18/86 47.34 <0.5 
786256-121 S-30-12-18 II 09/24 12/18/86 53.59 -<0.5 U4 



TABLE I V- I  

(cont inued)  

Site Name: Onondaga Lake 
Submitted by:  Michele Galvin 
Date Reported January 27,  1987 

Sample # Sample location 

786256-122 S-30-24-30 
786257-01 S-30-36-42 
786256-123 S-31-00-03 
786256-124 S-31-03-06 
786256-125 S-31-12-18 
786256-126 S-31-24-30 
786256-127 S-31-36-42 
786256-128 S-31-48-50 
786256-129 S-33-00-03 
786256-130 S-33-03-06 
786256-131 S-33-12-18 
786256-132 S-33-24-30 
786256-133 S-33-36-42 
786256-134 S-33-48-51 
786256-135 S-35-00-03 
786256-136 S-35-03-06 
786256-137 S-35-12-18 
786256-138 S-35-24-30 
786256-139 S-35-36-42 
786256-140 S-35-48-51 
786255-07 S-36-00-03 
786255-08 S-36-03-06 
786255-09 S-36-12-18 
786255-10 S-36-24-30 
786256-141 S-39-00-03 
786256-142 S-39-03-06 
786256-143 S-39-12-18 
786256-144 S-39-24-27 
786255-11 S-40-00-03 
786255-12 S-40-03-06 
786255-13 S-40-12-17 
786256-145 S-41-00-03 
786256-146 S-41-03-06 
786256-147 S-41-12-18 

Date Collected 

9/15/86 

Date Digested Date Analyzed X Dry Mass 

09/25 12/18/86 52.82 
09/25 12/18/86 57.10 
10/15 Lab Accident 30.42 
10/09 12/12/86 31.55 
10/09 12/12/86 40.32 
10/09 12/12/86 41.56 
10/09 12/12/86 48.10 
10/15 12/12/86 47.21 
10/02 12/18/86 14.69 
10/02 12/18/86 19.40 
10/02 12/18/86 33.76 
10/08 12/11/86 41.68 
10/08 12/16/86 44.18 
10/08 12/11/86 43.07 
11/03 12/08/86 36.31 
10/28 12/08/86 29.70 
10/28 12/08/86 32.15 
10/28 12/08/86 34.75 
10/28 12/08/86 45.05 
10/28 12/08/86 44.98 
09/17 12/11/86 31.58 
09/19 12/11/86 63.14 
09/17 12/11/86 61.17 
10/16 12/15/86 54.76 
10/24 12/09/86 36.94 
10/24 12/08/86 51.43 
11/03 12/08/86 45.90 
10/24 12/09/86 45.24 
10/16 12/15/86 38.72 
10/16 12/15/86 33.25 
10/16 12/15/86 38.82 
09/17 12/12/86 28.33 
09/19 12/12/86 25.09 
09/19 12/12/86 39.30 

PPM Hg-Dry Mass Ba 

<0.5 
<0.5 

0.29 
< 0.5 
<0.5 
<0.5 
<0.5 
50.00 
37.04 
01.35 

0 . 2 2  
< 0.5 
<0.5 
01.72 
02.42 
08.57 
10.13 
08.70 
02.64 

0 . 6 2  
0.40 
0.14 

01.03 
85.37 
14.56 
15.31 
16.48 
02.25 
01.37 4  
0.50 q. 

03.23 ^  
13.56 „  

0 . 2 2  g j  



TABLE IV-I 

(cont inued)  

Site Name: Onondaga Lake 
Submitted by:  Michele Galvin 
Date Reported January 27.  1987 

Sample # Sample Location 
786256-148 S-41-24-30 
786256-149 S-41-36-42 
786255-14 S-42-00-03 
786255-15 S-42-03-06 
786255-16 S-42-12-18 
786255-17 S-4 2-24-30 
786255-18 S-42-36-42 
786255-19 S-4 2-48-54 
786256-150 S-43-00-03 
786256-151 S-43-03-06 
786256-152 S-43-12-18 
786256-153 S-43-24-30 
786256-154 S-43-36-41 
786258-01 S-37-00-03 
786258-02 S-37-03-06 
786258-03 S-37-12-18 
786258-04 S-37-24-30 
786258-05 S-3 7-36-42 
786258-06 S-26-JM*OGT 00-
786258-07 S-26-03-06 
786258-08 S-26-12-18 
786258-09 S-26-24-30 
786258-10 S-26-36-42 
786258-11 S-26-48-54 
786258-12 S-34-00-03 
786258-13 S-34-03-06 
786258-14 S-34-12-18 
786258-15 S-34-24-30 
786258-16 S-34-36-42 
786258-17 S-32-00-03 
786258-18 S-32-03-06 
786258-19 S-32-12-18 
786258-20 S-32-24-30 
786258-21 S-32-36-42 

e Collected Date Digested Date Analyzed % Dry Mass PPM Hq-Dry Mass 

9/15/86 09/17 12/12/86 38.48 0.88 
II 09/17 12/12/86 34.33 •<0.5 
II 10/16 12/15/86 49.49 <0.5 
II 10/16 12/15/86 53.81 <0.5 
II 10/16 12/15/86 51.34 <0.5 
II 10/16 12/15/86 56.16 <0.5 
II 10/16 12/15/86 53.30 <0.5 
II 10/16 12/15/86 55.47 <0.5 
II 10/22 12/08/86 34.55 01.07 
II 10/22 12/08/86 31.13 21.92 
II 10/22 12/08/86 30.58 0.32 
II 10/22 12/08/86 43.53 0.73 
II 10/22 12/08/86 37.87 0.25 

9/18/86 09/22 12/10/86 74.39 < 0.5 
II 09/22 12/10/86 75.96 <0.5 
II 09/22 12/10/86 73.06 < 0.5 
II 09/22 12/10/86 59.80 <0.5 
II 09/22 12/11/86 61.04 <0.5 
II 09/22 12/11/86 25.11 <0.5 
II 09/22 12/11/86 30.00 <0.5 
II 09/22 12/11/86 28.09 <0.5 
II 09/23 12/11/86 29.50 <0.5 
II 09/22 12/11/86 34.70 <0.5 
II 09/22 12/11/86 58.52 <0.5 
II 09/24 12/11/86 54.47 <0.5 
II 09/23 12/11/86 55.87 <0.5 
II 09/23 12/11/86 61.40 <0.5 
II 09/23 12/11/86 63.09 <0.5 
II 09/24 12/11/86 53.03 <0.5 
II 09/22 12/11/86 42.27 0.22 
II 09/22 12/11/86 59.39 01.49 
II 09/23 12/11/86 56.95 01.72 
II 09/23 12/11/86 57.01 0.16 
II 09/23 12/11/86 62.75 <^0. 5 



T A B L E  I V - T  

Site Name: Onondaga Lake 
Submitted by: Michele Galvin 
Date Reported Januarv 27 ,  1987  

(cont inued)  

Sample # Sample Location Date Collected Date Digested Date Analyzed % Dry Mass P P M  H q  

* SAMPLES WERE SUBMITTED AS WATER, THERFORE NO DRY WEIGHT WAS DETERMINED. 

**  THE FOLLOWING SAMPLES 786259-01 t h ru  D4 WFRF SUBMITTED AS WATER SAMPLES.  

786259-01  W-01-05-05  9 /18 /86  12 /16 /86  4 . 0 .5  

786259-02  W-01-13-13  
I I  12 /16 /86  < 0 . 5  

786259-03  W-03-02-02  I I  12 /16 /86  < 0 . 5  

786259-04  W-03-04-04  I I  12 /16 /86  < 0 . 5  

< 
I 

*£> 

D 

c-

M 

a 



TABLE IV-2 
NUMBER OF SAMPLES (LAKE ONLY) OCCURRING WITHIN SPECIFIED 

DEPTH AND CONCENTRATION RANGES (1986 AND 1987 SAMPLES) 
ONONDAGA LAKE SITE 

Mercury concentration 
Range (mg/kg) 

Sediment Depth Ranges (inches) 
greater than less 
or equal to than 0-3 3-6 12-18 24-30 36-42 48-54 

0.5 • 10 16 27 30 32 
0.5 5 25 13 13 8 4 
5 10 1 1 1 1 1 

10 15 1 4 1 
15 20 1 1 1 1 1 
20 25 1 1 
25 30 2 
30 35 1 1 
35 40 1 
40 45 1 
45 50 1 1 
50 2 1 

IV-20 



T A B L E  I V - 3  
O N O N D A G A  L A K E  

1987 LAKE SEDIMENT SAMP1 .E RESULTS 
H S L  I N O R G A N I C S  ( m g / k g )  

S A M P L E S  C O L L E C T E D  9 / 2 2 / 8 7  

N A T U R A L L Y  
O C C U R R I N G  R A N G E  

A N A L Y T E  ( a )  I N  N Y S  S O I L S  ( b )  
S - 1 4  

( 0 - 3 " )  
S - 1 4  

( 3 - 6 " )  

S a m p l e  L o c a t i o n  ( c )  

S - 1 4  
( 1 2 - 1 8 "  )  

S - 1 4  
( 2 4 - 3 0 "  

S - 1 4  
( 3 6 - 4 1 " )  

S -  2 9  
( 0 - 3 " )  

S - 2 9  
( 3 - 6 " )  

S - 2 9  
( 1 2 - 1 8 "  )  

S - 2 9  
( 2 4 - 3 0 "  

S - 2 9  
( 3 6 - 4 2 " )  

A l u m i n u m  5 6 9 0  2 7 0 0  3 0 8 0  5 1 7 0  1  2 4 0 0  1  4 5 0 0  9 6 2 0  7  8 0 0  1  1 9 0 0  1 U 6 0 U  

A n  t i m o n y  < 1 - 1 0  1 . 7 7  
A r s e n i c  0 . 1 - 1 0 0  5 . 2 8  2 . 8 2  4 . 2 5  6 . 0 4  1 3 . 8  1 9 . 1  1 5 . 7  1 2 . 1  1 8 . 5  1 4 . 4  

B a r i u m  1 0 - 5 0 0  6 6 . 6  '  8 0 . 6  3 7 . 8  8 8 . 0  1 0 8  4 4 8  3 9 0  2 9 8  1 8 9  1 9 5  

C a d m i u m  0 . 0 1 - 7  ( d )  1 . 6 0  0 . 8 1  0 . 7 9  2 . 1 0  2 . 4 4  6 2 . 0  6 2 . 3  1 6 . 6  1  . 6 9  
C a  l c i u m  2 8 8 0 0 0  3 5 9 0 0 0  3 4 4 0 0 0  3 7 8 0 0 0  3 0 7 0 0 0  2 8 2 0 0 0  1 9 7 0 0 0  2 5 6 0 0 0  2 1 6 0 0  1 4 4 0 0 0  

C h r o m i u m  1 - 2 0 0 0  1 7 . 2  1 1 . 1  1 3 . 0  4 7 . 6  4 7 . 9  1 0 7 0  9 2 0  2 3 2  2 6 . 2  2 7 . 0  

C o b a l t  < 3 - 7 0  9 . 1 8  1 2 . 2  2 6 . 4  
C o p p e r  1 - 7 0 0  3 0 . 5  1 8 . 0  2 8 . 2  5 6 . 8  6 5 . 6  4 5 1  3 4 0  1 7 3  1 6 4  5 0 . 1  

I  r o n  7 7 1 0  4 3 4 0  4 7 5 0  8 4 1 0  1 7 5 0 0  2 8 7 0 0  1 8 7 0 0  1 7 9 0 0  2 3 6 0 0  2 6 8 0 0  

L e a d  < 1 0 - 7 0 0  5 3 . 7  4 1 . 3  4 0 . 8  1 1 0  1 0 /  5 . 1  1  3 1 4  1 8 3  1 5 1  9 5 . 9  

M a g n e s i u m  8 1 5 0  4 2 5 0  4 5 4 0  7 5 5 0  1 8 5 0 0  1  1 2 0 0  7 0 4 0  5 5 5 0  1  0 6 0 0  1  3 1 0 0  
M a n g a n e s e  < 2 - 7 0 0 0  3 5 7  3 0 5  2 8 1  3 3 8  4 6 9  3 5 2  2 2 3  2 3 8  3 7 8  6 7 3  

M e r c u r y  0 . 0 2 - 0 . 5  2 . 0  1  . 0 1  0 . 6 3  1 . 8 2  2 . 1  2  4 8 . 0  4 0 . 9  1  . 2 9  2 . 6 4  0 . 6 9 7  

N i c k e l  < 5 - 7 0 0 0  1  3 . 8  8 . 0 6  1 7 . 3  2 6 . 8  3 8 . 6  2 5 7  2 2 3  1 0 5  2 6 . 9  2 9 . 8  
P o  t a s s  i u m  1 3 4 0  6 2 6  7 0 1  1 0 3 0  2 b 1  0  3 1 9 0  1 8 1 0  1  3 5 0  2 0 9 0  3 5 5 0  

S i l v e r  1 . 5 3  8 . 7 2  2 2 . 4  1 6 . 3  5 . 2 3  3 . 3 7  
S o d i u m  1 3 8 0  1 4 5 0  1 8 9 0  2 3 0 0  2 0 3 0  7 2 6 0  8 1 6 0  6 9 1 0  1  1 1 0 0  1  1 9 0 0  

V a n a d  i u m  2 3 . 9  1 4 . 3  1 8 . 5  1 7 . 0  1 7 . 0  7 0 . 0  6 5 . 4  2 3 . 9  5 2 . 9  2 1 . 7  

Z i n c  < 5 - 3 5 0 0  9 2 . 0  6 5 . 9  8 2 . 9  1 8 5  1 8 5  1 0 2 0  6 9 6  2 0 4 0  5 6 1  1 7 0  

C y a n i d e  - - - — — 
. . .  — - - -

F O O T N O T E S :  

( a )  O n l y  I I S L  a n a l y t e s  t h a t  wire d e t e c t e d  a r e  p r e s e n t e d .  
( b )  U S G S  P r o f e s s i o n a l  P a p e r  1 2 7 0  ( 1 9 8 4 ) :  N e w  Y o r k  S t a t e  S o i l s .  
( c )  D e p t h  ( i n  m e t e r s )  a t  w h i c h  w a t e r  s a m p l e  w a s  t a k e n  i s  s h o w n  i n  p a r e n t h e s e s .  U p g r a d i e n t  

=  N i n e m i l e  C r e e k  n e a r  A m b o y ,  B l o o d y  B r o o k ,  a n d  L e y  C r e e k ;  s e e  T a b l e  I V - 4 .  
( d )  B o o z ,  A l l e n  &  H a m i l t o n ,  I n c .  ( 1 9 8 3 ) :  R a n g e  i n  U . S .  S o i l s .  (  ̂  

<P 
0 

•n 



T A B L E  I V - 3  ( c o n t i n u e d )  
O N O N D A G A  L A K E  

1 9 8 7  L A K E  S E D I M E N T  S A M P L E  R E S U L T S  
H S L  I N O R G A N I C S  ( m g / k g )  

S A M P L E S  C O L L E C T E D  9 / 2 2 / 8 7  

A N A L Y T E  ( a )  

N A T U R A L L Y  
O C C U R R I N G  R A N G E  
I N  N Y S  S O I L S  ( b )  

Sample Location (c) 

S -  3 8  
( 0 - 3 " )  

S -  3 8  
( 3 - 6 " )  

S -  3 8  
( 1 2 - 1 8 " )  

S -  3 8  
( 2 4 - 3 0 " )  

S -  3 8  
( 3 6 - 4 2 "  

A l u m i n u m  8 3 7 0  1 0 2 0 0  1 0 9 0 0  1 5 7 0 0  1 1  2 0 0  
A n t i m o n y  < 1 - 1  0  
A r s e n i c  0 . 1 - 1 0 0  7 . 8 7  1 0 . 4  1 8 . 8  1 8 . 8  1 4 . 8  
B a r i u m  1 0 - 5 0 0  2 1 0  2 3 1  4 2 0  3 7  I  6 2 3  
C a d m i u m  0 . 0 1 - 7  ( d )  1 4 . 6  1 0 . 9  4 6 . 0  4 5 . 8  4 6 . 5  
C a l c i u m  2 8 2 0 0 0  2 2 5 0 0 0  1 4 1 0 0 0  1 0 4 0 0 0  1 6 1 0 0 0  
C h r o m i u m  1 - 2 0 0 0  1 1 2  1 1 7  6 8 0  4 7 6  6 7 1  
C o b a l t  < 3 - 7 0  1 1 . 7  1 2 . 7  1 3 . 0  1 7 . 8  
C o p p e r  1 - 7 0 0  1 0 6  1  1  3  4 6 0  4 0 7  4 0 6  
I  r o n  1  2 4 0 0  1 6 0 0 0  2 1 0 0 0  2 1  7 0 0  2 0 0 0 0  
L e a d  < 1 0 - 7 0 0  1 3 5  1 5 7  6 7 4  4 9 8  9 7 1  
M a g n e s i u m  9 1 8 0  1 0 9 0 0  1  1 7 0 0  1 4 5 0 0  1  2 8 0 0  
M a n g a n e s e  < 2 - 7 0 0 0  2 9 3  2 7 9  3 3 3  3 6 3  3 1 0  
M e r c u r y  0 . 0 2 - 0 . 5  3 . 0 5  6 . 0 4  2 . 9 7  3 . 4 2  1 9 . 0  
N i c k e l  < 5 - 7 0 0 0  3 5 . 0  3 8 . 1  1 0 4  1 0 7  1 3 1  
P o t a s s i u m  1 6 5 0  1 9 1 0  1 8 1 0  2 2 4 0  1 9 5 0  
S i l v e r  3 . 5 0  4 . 5 7  2 6 . 9  1 9 . 3  2 9 . 3  
S o d i u m  1 2 6 0  1 7 8 0  2 6 0 0  2 5 4 0  3 7 9 0  
V a n a d i u m  3 0 . 0  3 2 . 0  4 4 . 1  3 6 . 6  7 0 . 2  
Z i n c  < 5 - 3 5 0 0  2 5 5  3 7 4  1 5 2 0  1 0 6 0  9 6 9  

C y a n i d e  1 7 . 8  1 1 . 4  3 . 1  1  

F O O T N O T E S :  

( a )  O n l y  I I S L  a n a l y t e s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  
( b )  U S G S  P r o f e s s i o n a l  P a p e r  1 2 7 0  ( 1 9 8 4 ) :  N e w  Y o r k  S t a t e  S o i l s .  
( c )  D e p t h  ( i n  m e t e r s )  a t  w h i c h  w a t e r  s a m p l e  w a s  t a k e n  i s  s h o w n  i n  p a r e n t h e s e s .  U p g r a d i e n t  

=  N i n e m i l e  C r e e k  n e a r  A m b o y ,  B l o o d y  B r o o k ,  a n d  L e y  C r e e k ;  s e e  T a b l e  I V - 4 .  
( d )  B o o z ,  A l l e n  &  H a m i l t o n ,  I n c .  ( 1 9 8 3 ) :  R a n g e  i n  U . S .  S o i l s .  



T A B L E  1 V - 4  
O N O N D A G A  L A K E  

1 9 8 7  T R I B U T A R Y  S E D I M E N T  S A M P L E  R E S U L T S  
H S L  I N O R G A N I C S  ( m g / k g )  

S A M P L E S  C O L L E C T E D  1 1 / 1 0 / 0 7  

S a m p l e  L o c a t i o n  ( c )  

N A T U R A L L Y  ~ ~ ~ ~  
O C C U R R I N G  R A N G E  S - 4 5  ( d )  S - 4 9  ( d )  S - 5 0  ( d )  S - 4 4  S - 4 6  S - 4 7  S - 4 0  S  

A N A L Y T E  ( a )  I N  N Y S  S O I L S  ( b )  ( N i n e / A m )  ( B l d y  B r k )  ( L e y  C r k )  ( N i n e / B l v d )  ( E  F l u m e )  ( T r i b  5 A )  ( G e d  B r k )  ( l l r b r  B r k )  

A l u m i n u m  4 8 6 0  6 8 3 0  3 4 6 0  1 0 1  0 0  4 0 3 0  6 1 0 0  4 3 8 0  1 0 2 0 0  

A r s e n i c  0 . 1 - 1 0 0  2 . 8  3 . 8  2 . 7  6 . 3  7 . 7  1 6  5 . 2  7 . 7  

B a r i u m  1 0 - 5 0 0  4 5  1 0 0  4 6  0 4  1 4 0  7 6 7 0  9 9 . 7  1  9 6  

C a d m i u m  0 . 0 1 - 7  ( e )  1 0  2 . 9  1 . 2  2 . 0  

C a l c i u m  1 8 5 0 0 0  1 4 4 0 0 0  1 1 2 0 0 0  2 0 0 0 0 0  3 6 7 0 0 0  1 4 0 0 0 0  3 7 3 0 0 0  6 7 8 0 0  

C h r o m i u m  1 - 2 0 0 0  7 . 0  2 1  1 9  1 8  2 7  2 2 5 2  9 . 0  5 9  

C o b a l t  < 3 - 7 0  4 . 2  4 . 1  2 . 8  3 . 8  7 . 2  1 5 0 0  1  2  

C o p p e r  1 - 7 0 0  1 7  7 0  2 8  3 7  1 0 0  4 2 2  3 0 . 4  1  6 7  

I  r o n  1 0 3 0 0  1  1 2 0 0  1 2 2 0 0  1  3 7 0 0  9 6 9 0  1 0 4 0 0 0  8 7 1 0  1  7 8 0 0  

L e a d  < 1 0 - 7 0 0  3 8  8 8  3 9  4 0  9 2  2 5 3  4 3  6 6 5  

M a g n e s i u m  2 9 8 0 0  2 1 8 0 0  8 4 7 0  1 3 3 0 0  1  1 5 0 0  9 0 2 0  1 0 5 0 0  1 6 2 0 0  

M a n g a n e s e  < 2 - 7 0 0 0  4 9 5  3 4 4  2 7 5  6 0 0  3 7 4  1 5 5 0  3 1 7  3 2 4  

M e r c u r y  0 . 0 2 - 0 . 5  0 . 1  3  1 3  1  . 9 4  1 . 0 8  2 1  . 1  1  . 0 1  

N i c k e l  < 5 - 7 0 0 0  8 . 5  9 . 6  8 . 4  1 9  1 9  1 5 7 0  1 8 . 6  3 2  

P o t a s s  i u m  1 4 5 0  2 1 8 0  6 5 7  2 9 8 0  1  1 0 0  1 3 6 0  1 4 8 0  2 1 0 0  

S i  1 v e r  1 6  2 . 7  1 . 0  

S o d i u m  2 0 2  4 1 1  5 5 6  2 6 7 0  1 9 3 0  8 3 3  1 8 6 0  8 3 1  

V a n a d i u m  7 . 0  1 5  9 . 7  1 5  1 9  3 0 0 0  9 . 0  3 0  

Z i  n c  < 5 - 3 5 0 0  3 9  2 4 0  9 2  1  0 3  2 2 1  4 7 5  1 7 2  3 4 6  

C y a n i d e  - — - - - - - - 2 . 5  — - - -

F O O T N O T E S :  

( a )  O n l y  H S L  a n a l y t e s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  
( b )  U S G S  P r o f e s s i o n a l  P a p e r  1 1 : 7 0  ( 1 9 B 4 ) :  N e w  Y o r k  S t a t e  S o i l s .  
( c )  N i n e / A m  =  N i n e m i l e  C r e e k  n e a r  A m b o y ,  3 . 7  m i l e s  f r o m  l a k e ;  B l d y  B r k  =  B l o o d y  B r o o k ;  L e y  C r k  =  L e y  C r e e k ;  N i n e  B l v d  

N i n e m i l e  C r e e k  n e a r  S t a t e  F a i r  B l v d . ;  E  F l u m e  =  E a s t  F l u m e ;  T r i b  5 A  =  T r i b u t a r y  5 A ;  G e d  B r k  =  G e d d e s  B r o o k ;  l l r b r  B r k  =  
H a r b o r  B r o o k .  

( d )  B a c k g r o u n d  o r  u p g r a d i e n t  s a m p l e s .  
( e )  B o o z ,  A l l e n  &  H a m i l t o n ,  I n c .  ( 1 9 8 3 ) :  R a n g e  i n  U . S .  S o i l s .  
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O N O N D A G A  L A K E  

1 9 8 7  T R I B U T A R Y  S E D I M E N T  S A M P L E  R E S U L T ' S  
H S L  O R G A N I C  C O M P O U N D S  ( u g / k g )  

S A M P L E S  C O L L E C T E D  1 1 / 1 0 / 8 7  

S a m p l e  L o c a t i o n  ( b )  

S - 4 S  ( c )  S - 4 9  ( c )  S - 5 0  ( c )  S - 4 4  S - 4 6  S - 4 7  S - 4 8  S - 5 1  
C O M P O U N D  ( a )  ( N i n e / A m )  ( B l d y  B r k )  ( L e y  C c k )  ( N i n e / B l v d )  ( E  F l u m e )  ( T r i b  5 A >  ^ ( G e d  B r k )  ^  ( H r b r  B r k )  

M e t h y l e n e  C h l o r i d e  1 0  B  2 3 0  B  2 5  B  2 4  U  N A  4 5  B  3 7 0  B  ^  2 3  B  
A c e t o n e  .  c  
C a r b o n  D i s u l f i d e  2  J  N A  0 . 3  J  
1  , 2 - D i c h l o r o e t h e n e ( T o t a l )  ° > 6  J  " A  2  ,  
C h l o r o f o r m  7  0 . 2  J  0 . 2  J  8  B  N A  _ 1  J  4 4  B  J  
1  , 2 - D i c h l o r o e t h a n e  _  ,  • > ,  „ „  N A  7 J  . 1  
2 - B u t a n o n e  
1 . 1 , 1 - T r i c h l o r o e t h a n e  2  J  

. . .  ,  T  3  J  N A  B r o m o d i c h l o r o m e t h a n e  z  J  n  ~  .  
•  .  ,  •  n  3  T  1  J  N A  2  J  T n c h l o r o e t h e n e  U , J  d  .  .  N A  I  e  

1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e  _  
D i b r o m o c h l o r o m e t h a n e  0 . 5  J  1  J  n i l  

n o  7 N A  3  J  
D e n Z e n e  " "  n i  ,  _  —  N A  —  - - -  ° - 3  J  
T e t r a c h l o r o e t h e n e  ° . l  J  _  n T  • ,  T  
T o l u e n e  1  D J  1  B J  1  B J  2  I U  N A  2  B J  2  B J  J  . 7  

C h l o r o b e n z e n e  ~  N A  *  '  o  5  J  n  - >  i  n i l  N A  0 . 4 J  0 . 3 J  U.DJ E t h y l b e n z e n e  0 . 3  J  0 . 1  J  
*  .  ,  » J A  3  J  2  J  J  J  

T o t a l  X y l e n e s  '  J  ^  
2 - C h l o r o p h e n o l  4  J  5  J  
1  , 3 - D i c h l o r o b e n z e n e  n  n T  
1  1 4 - D i c h l o r o b e n z e n e  6 5  B J  9 4  B J  5 9  B J  1 3 0  B J  2 9 0  a j  , 6 0  B 3  1 2 0  B J  - - -
B e n z y l  A l c o h o l  

—  f t  7  7  — —  —  —  1  , 2 - D i c h l o r o b e n z e n e  —  o -  2 4  J  
4 - M e t h y l p h e n o l  
B e n z o i c  A c i d  J  - , n n  .  1 0  J  3 J U  J  
1 f 2 , 4 - T r i c h l o r o b e n z e n e  ~  J  i  
N a p h t h a l e n e  - -  2 4  J  1 0  J  —  3 0  J  1 4 0 0  J  - - -  3  0  j  
2 - M e t h y l n a p h t h a l e n e  3 J  1 1 J  6 J  -  -  2 1  J  
A c e n a p h  t h y l e n e  5  J  1 4  J  1 0  J  —  1 2  J  1 7 0  J  —  7 8  J  

F O O T N O T E S :  
I 

( a )  O n l y  1 I S L  c o m p o u n d s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  .  
( b )  N i n e / A m  =  N i n e m i l e  C r e e k  n e a r  A m b o y ,  3 . 7  m i l e s  f r o m  l a k e ;  B l d y  B r k  =  B l o o d y  B r o o k ;  L e y  C r k  =  L e y  C r e e k ;  N i n e  B l v d  -  N i n e m i a  

C r e e k  n e a r  S t a t e  F a i r  B l v d . ;  S  F l u m e  =  E a s t  F l u m e ;  T r i b  5 A  =  T r i b u t a r y  5 A ;  G e d  B r k  =  G e d d e s  B r o o k ;  H r b r  B r k  -  H a r b o r  B r o o k .  
( c )  U p g r a d i e n t  l o c a t i o n .  

D A T A  Q U A L I F I E R S :  

B :  T h i s  f l a g  i s  u s e d  w h e n  t h e  a n a l y t e  i s  f o u n d  i n  t h e  b l a n k  a s  w e l l  a s  a  s a m p l e .  I t  i n d i c a t e s  p o s s i b l e / p r o b a b l e  b l a n k  
c o n t a m i n a t i o n  a n d  w a r n s  t h e  d a t a  u s e r  t o  t a k e  a p p r o p r i a t e  a c t i o n .  _  

J :  I n d i c a t e s  t h e  p r e s e n c e  o f  a  c o m p o u n d  t h a t  m e e t s  t h e  i d e n t i f i c a t i o n  c r i t e r i a  b u t  t h e  r e s u l t  i s  l e s s  t h a n  t h e  s p e c i f i e d  
d e t e c t i o n  l i m i t  b u t  g r e a t e r  t h a n  z e r o #  . . .  

:  I n d i c a t e s  t h a t  t h e  c o m p o u n d  w a s  a n a l y z e d  f o r  b u t  n o t  d e t e c t e d .  R e f e r  t o  A p p e n d i x  f o r  d e t e c t i o n  l i m i t .  
N A :  N o t  a v a i l a b l e .  



T A B L E  .  ( c o n t i n u e d )  
O N O N D A G A  L A K E  

1 9 8 7  T R I B U T A R Y  S E D I M E N T  S A M P L E  R E S U L T S  
H S L  O R G A N I C  C O M P O U N D S  ( u g / k g )  

S A M P L E S  C O L L E C T E D  1 1 / 1 0 / 8 7  

S a m p l e  L o c a t i o n  ( b )  

S - 4 5  ( c )  S - 4 9  ( C )  5 - 5 0  ( c >  S - 4 4  S - 4 6  S - 4 7  S - 4 8  S - 5 1  

C O M P O U N D  ( a )  ( N i n e / A m )  ( B l d y  B r k )  ( h e y  C r K )  ( N i n e / B l v 4 )  ( I S  P l u m *  ( T r i b  5 A )  ( G e d  B r k )  ( H r b r  B r k )  

A c e n a p h t h e n e  5  J  2 8  J  7  J  1 3  J  1 2 0 0  J  6 5 0  J  
D l b e n z o f u r a n  4  J  2 6  J  6  J  — 1  1  J  1 1 0 0  J  1  J  4 4 0  J  
D i e t h y l p h t h a l a t e  1 2  B J  6  J  1 6  B J  — 2 0  B J  7  B J  
F l u o r e n e  8  J  3 8  J  1 0  J  — 1 5  J  1 6 0 0  J  8 3 0  J  
N - N i  t r o s o d i p h e n y l a m i n e  8 2  B J  2 3 0  B J  
P h e n a n t h r e n e  9 4  J  3 5 0  8 7  J  9 9  J  1  3 0  J  1 3 0 0 0  1 8  J  8 7 0 0  
A n t h r a c e n e  1 9  J  8 3  j  2 0  J  2 1  J  3 0 0 0  J  1  3 0 0  
D i - n - B u t y l p h t h a l a t e  2 0  B J  3 0  J  3 2  B J  4 8  B J  8 3  B J  2 8  B J  
F l u o r a n t h e n e  1 7 0  J  6 7 0  1 9 0  J  2 3 0  J  2 7 0  J  1 6 0 0 0  3 2  J  8 7 0 0  
P y r e n e  ,  1 4 0  J  5 1 0  1 8 0  J  1 9 0  J  2 3 0  J  1 2 0 0 0  2 7  J  7 8 0 0  
B u t y l b e n z y l p h t h a l a t e  1 0  J  r - -

8 9 0  J  B e n z o ( a ) A n t h r a c e n e  8 5  J  3 1 0  J  8 4  J  1 6 0  J  1 1 0  J  6 6 0 0  1 7  J  8 9 0  J  

C h r y s e n e  9 0  J  3 5 0  1 1 0  J  1 5 0  J  1 6 0  J  6 3 0 0  2 1  J  4 1 0 0  
b i s ( 2 - E t h y l h e x y 1 ) P h t h a l a t e  8 3  J  3 8 0  4 5 0  3 4 0  7 9 0  J  6 0  J  
D i - n - o c t y l p h t h a l a t e  4  B J  1 0  J  4  B J  3  B J  
B e n z o l b ) F l u o r a n t h e n e  1 3 0  J  6 1 0  1 8 0  J  2 5 0  J  2 8 0  J  1 0 0 0  J  4 5  J  5 4 0 0  
B e n z o ( a ) P y r e n e  7  2  J  3 1 0  j  8 4  J  9 8  J  8 4  J  5 6 0 0  3 2 0 0  J  
I n d e n o ( 1 , 2 , 3 - c d ) P y r e n e  4 2  J  2 1 0  j  5 6  J  1  2 0  J  3 5 0 0  1 7 0 0  J  

D l b e n z ( a , h ) A n t h r a c e n e  1 9  J  7 9  j  2 5  J  4 0  J  9 3 0  J  5 8 0  J  

B e n z o f  g , h , i ) P e r y l e n e  4 8  J  2 1 0  j  6 0  J  1  3 0  J  3 7 0 0  1 7 0 0  J  
b e t a - B H C  1 0 8  B  8 6  J B  5 5  J B  7 8  B  
g a m m a - B H C  ( L i n d a n e )  — 

a l p h a - C h l o r d a n e  — 

g a m m a - C h l o r d a n e  — - - - - — 3 5 0  J  2 4  J  4 1 0  J  

F O O T N O T E S :  

( a )  O n l y  H S L  c o m p o u n d s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  
( b )  N i n e / A m  =  N i n e m i l e  C r e e k  n e a r  A m b o y ,  3 . 7  m i l e s  f r o m  l a k e ;  B l d y  B r k  =  B l o o d y  B r o o k ;  L e y  C r k  =  L e y  C r e e k ;  N i n e  B l v d  =  N i n e m i l e  

C r e e k  p e a r  S t a t e  F a i r  B l v d . ;  E  F l u m e  -  E a s t  F l u m e ;  T r i b  5 A  =  T r i b u t a r y  5 A ;  G e d  B r k  -  G e d d e s  B r o o k ;  H r b r  B r k  -  H a r b o r  B r o o k . .  
( c )  U p g r a d i e n t  l o c a t i o n .  

D A T A  Q U A L IF I E R S :  

B :  T h i s  f l a g  i s  u s e d  w h e n  t h e  a n a l y t e  i s  f o u n d  i n  t h e  b l a n k  a s  w e l l  a s  a  s a m p l e .  I t  i n d i c a t e s  p o s s i b l e / p r o b a b l e  b l a n k  
c o n t a m i n a t i o n  a n d  w a r n s  t h e  d a t a  u s e r  t o  t a k e  a p p r o p r i a t e  a c t i o n .  

J :  I n d i c a t e s  t h e  p r e s e n c e  o f  a  c o m p o u n d  t h a t  m e e t s  t h e  i d e n t i f i c a t i o n  c r i t e r i a  b u t  t h e  r e s u l t  i s  l e s s  t h a n  t h e  s p e c i f i e d  
d e t e c t i o n  l i m i t  b u t  g r e a t e r  t h a n  z e r o .  

:  I n d i c a t e s  t h a t  t h e  c o m p o u n d  w a s  a n a l y z e d  f o r  b u t  n o t  d e t e c t e d .  R e f e r  t o  A p p e n d i x  f o r  d e t e c t i o n  l i m i t .  



T A B L E  I V - 7  
O N O N D A G A  L A K E  

1 9 8 7  L A K E  W A T E R  S A M P L E  R E S U L T S  
H S L  O R G A N I C  C O M P O U N D S  ( u g / L )  

S A M P L E S  C O L L E C T E D  9 / 2 2 / 8 7  

S a m p l e  L o c a t i o n  ( c )  

s i r r "  < r i ,  < r : .  " < " ' » >  
S B  4  B J  5  B  7  B  4 B J  2 0  B  4  B I  ' 3  1  

M e t h y l e n e  C h l o r i d e  (  5  B  4  0  9  J  
C h l o r o f o r m  —  _ _ _  _ _ _  0 > 6  j  
T e t r a c h l o r o e t h e n e  1  0 , 7  J  0  5  B J  1  B J  ° - 3  1  

T o l u e n e  

F O O T N O T E S :  

( a )  O n l y  I I S L  c o m p o u n d s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  
( b )  R e f e r e n c e d  f r o m :  " A m b i e n t  W a t e r  Q u a l i t y  S t a n d a r d s  a n d  G u i d a n c e  V a l u e s "  f o r  C l a s s  B  w a t e r s ,  6  N Y C R R  P a r t s  7 0 1  a n d  7 0 2 ,  

N Y S D E C ,  7 / 2 4 / 8 5 ,  a s  a m e n d e d  t h r o u g h  4 / 1 / 8 7 .  A l l  u n i t s  a r e  u g / L .  
( c )  D e p t h  a t  w h i c h  w a t e r  s a m p l e  w a s  t a k e n  i s  s h o w n  i n  p a r e n t h e s e s .  U p g r a d i e n t  =  B l o o d y  B r o o k  a n d  L e y  C r e e k ,  s e e  T a b l e  I  -  .  

D A T A  Q U A L I K I E R S :  

J 3  B :  T h i s  f l a g  i s  u s e d  w h e n  t h e  a n a l y t e  i s  f o u n d  i n  t h e  b l a n k  a s  w e l l  a s  a  s a m p l e .  I t  i n d i c a t e s  p o s s i b l e / p r o b a b l e  b l a n k  
c o n t a m i n a t i o n  a n d  w a r n s  t h e  d a t a  u s e r  t o  t a k e  a p p r o p r i a t e  a c t i o n .  

J :  i n d i c a t e s  t h e  p r e s e n c e  o f  a  c o m p o u n d  t h a t  m e e t s  t h e  i d e n t i f i c a t i o n  c r i t e r i a  b u t  t h e  r e s u l t  i s  l e s s  t h a n  t h e  s p e c i f i e d  
d e t e c t i o n  l i m i t  b u t  g r e a t e r  t h a n  z e r o .  

:  I n d i c a t e s  t h a t  t h e  c o m p o u n d  w a s  a n a l y z e d  f o r  b u t  n o t  d e t e c t e d .  R e f e r  t o  A p p e n d i x  D  f o r  d e t e c t i o n  l i m i t .  

N> 
10 

c 
o 

V 

O* 



T A B L E  1 V - 8  
O N O N D A G A  L A K E  

1 9 8 7  I N F L U E N T  W A T E R  S A M P L E  R E S U L T S  
H S L  O R G A N I C  C O M P O U N D S  ( u g / L )  

S A M P L E S  C O L L E C T E D  1 1 / 1 0 / 0 7  

< 
I 
OJ 
o 

S a m p l e  L o c a t i o n  ( c )  

C O M P O U N D  ( a )  

N Y S  S T A N D A R D S /  
G U I D A N C E  V A L U E S  
( b )  

W - 1 0  ( < J )  
( B l d y  B r k )  

W - 1 1  ( d )  
( L e y  C r k )  

W - 4  
( M e t r o )  

W - 5  
( O n d g a  C r k )  

V i n y l  C h l o r i d e  
M e t h y l e n e  C h l o r i d e  
A c e t o n e  
C a r b o n  D i s u l f i d e  
1 , 2 - D i c h l o r o e t h e n e ( T o t a l )  
C h l o r o f o r m  
1 , 1 , 1 - T r i c h l o r o e t h a n e  
B r o m o d i c h l o r o m e t h a n e  
T r i c h l o r o e t h e n e  
B e n z e n e  
T e t r a c h l o r o e t h e n e  
T o l u e n e  
C h l o r o b e n z e n e  
E t h y l b e n z e n e  
T o t a l  X y l e n e s  
1 , 4 - D i c h l o r o b e n z e n e  
B e n z y l  A l c o h o l  
1 , 2 - D i c h l o r o b e n z e n e  
1 , 2 , 4 - T r i c h l o r o b e n z e n e  
N a p h t h a l e n e  
A c e n a p h  t h e n e  
D i b e n z o f u r a n  
P h e n a n t h r e n e  
D i - n - B u t y  l p h t h a l a t e  
F l u o r a n  t h e n e  
B u t y l  b e  n z y l p h t h a l a t e  
b i s ( 2 - E t h y l h e x y l ) P h t h a l a  t e  
D i - n - o c t y  l p h t h a l a t e  
g a m m a - B I I C  ( L i n d a n e )  

2  B J  3  B J  8 1  
7 4 0  
0 . 3  

B  
E  
J  

4  
a  

B J  
J  

1  J  6  J  0 . 2  J  1  J  

0 . 5  J  0 . 8  J  3  J  0 . 3  J  

0 . 5  J  0 . 8  J  0 . 4  J  0 . 5  J  
0 . 2  J  0 . 4  J  

1 1  G  2  J  4  J  0 . 4  J  0 . 8  J  

6  G  0 . 1  B J  0 . 2  B J  

1  G  0 . 6  J  1  J  1  
0 . 7  B J  0 . 7  B J  2  B J  0 . U  B J  

5  
— 0 . 3  

1  
J  
J  1  J  

5  4  B J  4  B J  4  B J  2  B J  

0 . 4  B J  
0 . 2  
0 . 4  
0 . 4  
0 . 4  
0 . 4  

0 . 4  J  

W - 5  W - G  W - 7  W - 9  
A )  ( d u p )  ( E a s t  F l u m e )  ( N i  n e / G e d )  ( G e d  B r k )  ( T r i b  ' i  A )  

3  B J  3  B J  2  B J  3  B J  3  B J  

0 . 7  J  
— — —  

1 5  0 . 1  J  i  J  

. 
o

 
I 

to
 

Cm
 1  J  1 5  

0 . 2  J  0 . 2  J  3  J  

0 . 7  J  0 . 0 9  J  0 . 2  J  2  J  
0 . 2  B J  0 . 4  B J  

1  J  0 . 5  J  
0 . 7  B J  0 . 7  B J  0 . 7  B J  0 . 7  B J  0 . 8  a  j  

— - - - 1  J  
"I 

0 . 8  J  
0 . 2  B J  9  B J  4  B J  4  B J  2  B J  

4  J  — 

0 . 2  J  
0 . 4  J  0 . 4  J  

— — 

0 . 2  J  0 . 6  J  0 . 4  J  

W -  I  
(111 1J f 

0 .6  
0 . 0 4  

2  B J  
0 . 1  J  

B J  0 . 0 4  

0 . 0 1  

1  B J  
0 . 2  J  

0 . 0 6  J  

0 . 9  B J  0 . 9  B J  

a l p h a - C h l o r d a n e  0 . 0 0 2  G  

0 . 1  B J  0 . 2  J  

0 . 6  J  

F O O T N O T E S :  

( a )  O n l y  I I S L  c o m p o u n d s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  
( b )  R e f e r e n c e d  f r o m :  " A m b i e n t  W a t e r  Q u a l i t y  S t a n d a r d s  a n d  G u i d a n c e  V a l u e s "  f o r  C l a s s  B  w a t e r s ,  6  N Y C R R  P a r  s  ,  

N Y S D E C ,  7 / 2 4 / 8 5 ,  a s  a m e n d e d  t h r o u g h  4 / 1 / 8 7 .  T h e  v a l u e  p r e s e n t e d  i s  t h e  s t a n d a r d  e x c e p t  w h e r e  n o t e d  b y  G  ,  i n  w h i c h  

C a s e  i t  i s  t h e  g u i d a n c e  v a l u e .  A n  " * "  d e n o t e s  t h e  s t a n d a r d  f o r  t h e  s u m  o f  B B C  i s o m e r s .  A l l  u n i t s  a r e  u g / L .  n p / r e d  
( c )  B l d y  B r k  =  B l o o d y  B r o o k ;  L e y  C r k  =  L e y  C r e e k ;  M e t r o  =  O u t f a l l  a t  M e t r o p o l i t a n  T r e a t m e n t  P l a n t ;  O n d g a  C r k  -  ° » ° n J » 9 a  " ^ o r  B r o o k  

N i n e m i l e  C r e e k ,  u p s t r e a m  o f  c o n f l u e n c e  w i t h  G e d d e s  B r o o k ;  G e d  B r k  =  G e d d e s  B r o o k ;  T r i b  5 A  =  T r i b u t a r y  5 A ;  U r b r  B r k  -  H a r b o r  B r o o k .  

( d )  U p g r a d i e n t  l o c a t i o n .  

B :  

D A T A  Q U A L I F I E R S :  

T h i s  f l a g  i s  u s e d  w h e n  t h e  a n a l y t e  i s  f o u n d  i n  t h e  b l a n k  a s  w e l l  a s  a  s a m p l e .  I t  i n d i c a t e s  p o s s i b l e / p r o b a b l e  b l a n k  
c o n t a m i n a t i o n  a n d  w a r n s  t h e  d a t a  u s e r  t o  t a k e  a p p r o p r i a t e  a c t i o n .  
I n d i c a t e s  t h a t  t h e  v a l u e  i s  a n  e s t i m a t e .  H  
I n d i c a t e s  t h e  p r e s e n c e  o f  a  c o m p o u n d  t h a t  m e e t s  t h e  i d e n t i f i c a t i o n  c r i t e r i a  b u t  t h e  r e s u l t  i s  l e s s  t h a n  t h e  s p e c i f i e d  
d e t e c t i o n  l i m i t  b u t  g r e a t e r  t h a n  z e r o .  
I n d i c a t e s  t h a t  t h e  c o m p o u n d  w a s  a n a l y z e d  f o r  b u t  n o t  d e t e c t e d .  R e f e r  t o  A p p e n d i x  f o r  d e t e c t i o n  l i m i t .  

E :  
J :  



T A B L E  I V - 9  
O N O N D A G A  L A K E  

1 9 0 7  L A K E  W A T E R  S A M P L E  R E S U L T S  
I 1 S L  I N O R G A N I C S  ( u g / L )  

S A M P L E S  C O L L E C T E D  9 / 2 2 / 8 7  

S a m p l e  L o c a t i o n  ( c )  

N Y S  S T A N D A R D S /  W - 1  W - 1  W - 2  W - 2  W - 2  W - 3  W - 0  W - 8  
A N A L Y T E  ( a )  G U I D A N C E  V A L U E S  ( b )  ( 4  M )  ( 1 4  M )  ( 4  M )  ( 1 1  M )  ( 1 6  M )  ( 3  M )  ( 3  M )  ( 3  M  d u p )  

A l u m i n u m  1 0 0  
B a r i u m  
C a l c i u m  
C h r o m i u m  8 9 9  
C o p p e r  5 5  
I r o n  ' 3 0 0  
M a g n e s i u m  
M a n g a n e s e  
M e r c u r y  0 . 2  
N i c k e l  3 7 4  
P o t a s s  i u m  
S o d i u m  
Z i n c  3 0  

3 2 0  
[ 7 0 ]  

211 000 

[ 7 0 ]  
28200 

3 0  

1 1  7 0 0  
280000 

4 0 0  2 6 0  
[ 1 1 0 ]  [ 8 0 ]  

2 0 4 0 0 0  2 0 2 0 0 0  

[ 6 ]  4 2  
1 5 0  [ 9 0 ]  

2 9 6 0 0  2 8 1  0 0  
1 9 7  4 4  

0 . 5  
[ 2 0 ]  [ 2 0 ]  

1 1 9 0 0  1 1 8 0 0  
3 0 0 0 0 0  2 9 0 0 0 0  

[ 7 ]  

3 4 0  
1 1 0  

1 9 6 0 0 0  

[ 6 ]  
[ 7 0 ]  

2 7 9 0 0  
88 

1 2 3 0 0  
3 3 0 0 0 0  

[ 5 ]  

280 
[ 9 0 ]  

21 1000 
[ 5 ]  

1 1 0  
2 9 3 0 0  

3 7 2  
0 . 4  

10600 
2 7 0 0 0 0  

2 9 0  
[ 100 ]  

2 0 2 0 0 0  

[ 8 ]  
1 2 0  

2 8 1 0 0  
5 2  

0 . 5  

1 1  2 0 0  
2 9 0 0 0 0  

3 1 0  
[80] 

168000 

[ 6 ]  
80 

2 7 1 0 0  
6 3  

1 1  5 0 0  
2 9 0 0 0 0  

2 9 0  
[ 9 0 ]  

1 6 5 0 0 0  

[ 9 ]  
1 2 0  

2 7 7 0 0  
6 3  

1 0 7 0 0  
2 9 0 0 0 0  

[ 1 0 ]  

<5 
I 

F O O T N O T E S :  

( a )  O n l y  I I S L .  a n a l y t e s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  I f  t h e  r e s - . l t  i s  a  v a l u e  g r e a t e r  t h a n  o r  e q u a l  t o  t h e  i n s t r u m e n t  
d e t e c t i o n  l i m i t  b u t  l e s s  t h a n  t h e  c o n t r a c t - r e q u i r e d  d e t e c t i o n  l i m i t ,  t h e  v a l u e  i s  r e p o r t e d  i n  b r a c k e t s  ( e . g . ,  [ 1 0 ] ) .  

( b )  R e f e r e n c e d  f r o m :  " A m b i e n t  W a t e r  Q u a l i t y  S t a n d a r d s  a n d  G u i d a n c e  V a l u e s "  f o r  C l a s s  B  w a t e r s ,  6  N Y C R R  P a r t s  7 0 1  a n d  7 0 2 ,  
N Y S D E C ,  7 / 2 4 / 8 5 ,  a s  a m e n d e d  t h r o u g h  4 / 1 / 8 7 .  T h e  v a l u e  p r e s e n t e d  i s  t h e  s t a n d a r d  e x c e p t  w h e r e  n o t e d  b y  " G " ,  i n  w h i c h  
C a s e  i t  i s  t h e  g u i d a n c e  v a l u e ,  
a r e  u g / L .  

( c )  D e p t h  a t  w h i c h  w a t e r  s a m p l e  w a s  

A n  d e n o t e s  a  s t a n d a r d  c a l c u l a t e d  b a s e d  o n  a  w a t e r  h a r d n e s s  o f  6 0 1  i n g / L .  A l l  u n i t s  

t a k e n  i s  s h o w n  i n  p a r e n t h e s e s .  U p g r a d i e n t  =  B l o o d y  B r o o k  a n d  L e y  C r e e k ,  s e e  T a b l e  I V - 1 0 .  

-n 

y 

e* 



T A B L E  I V - 1 0  
O N O N D A G A  L A K E  

1 9 8 7  I N F L U E N T  W A T E R  S A M P L E  R E S U L T S  
H S L  I N O R G A N I C S  ( u g / L )  

S A M P L E S  C O L L E C T E D  1 1 / 1 0 / 8 7  

A N A L Y T E  ( a )  

N Y S  
S T A N D A R D S /  
G U I D A N C E  
V A L U E S  ( b )  

W - 1 0  ( d )  
( B l d y  B r k )  

W - 1 1  ( d )  
( L e y  C r k )  

S a m p l e  L o c a t i o n  ( c )  

W - 4  
(Metro) 

W - 5  
( O n d g a  C r k )  

W - 5  
( d u p )  

W - 6  W - 7  W - 9  W - 1 2  
( E a s t  F l u m e )  ( N i n e / G e d )  ( G e d  B r k )  ( T r i b  5 A )  

A l u m i n u m  1 0 0  3 8 0  3 4 0  2 6 0  6 6 0  1 0 5 0  [ 1 8 0 ]  3 5 0  3 8 0  3 5 0  

A n t i m o n y  
B a r i u m  [ 8 0 ]  [ 9 0 ]  [ 4 0 ]  1 3 0  [ 1 6 0 ]  [ 6 0 ]  [ 1  3 0 ]  [ 7 0 ]  6 7 0  

C a l c i u m  1 4 5 0 0 0  7 8 0 0 0  9 7 4 0 0  1 4 2 0 0 0  1 1 4 0 0 0  5 6 3 0 0  4 1 5 0 0 0  2 6 0 0 0 0  7 7 4 0 0  
C h r o m i u m  8 9 9  * [ 6 ]  2 9  [ 5 ]  7 8  
C o p p e r  5 5  * [ 1 0 )  [ 8 ]  2 1  [ 9 ]  [ 7 ]  [ 5 ]  1 4  
I r o n  3 0 0  5 4 0  6 5 0  6 2 0  7 8 0  8 3 0  1 7 0  6 1 0  4 6 0  9 9 0  
L e a d  3 1  * 1 3  7 . 0  1 0  5 . 0  1 9  1 5  2 0  1 0  
M a g n e s i u m  2 6 2 0 0  2 3 3 0 0  1 8 1 0 0  3 3 4 0 0  3 0 1 0 0  2 5 0 0 0  4 7 9 0 0  3 6 7 0 0  1 5 4 0 0  
M a n g a n e s e  8 1  1 3 9  1 0 5  7 1  8 2  3 0  1 0 1  6 9  1 2 2  
M e r c u r y  0 . 2  G  1 . 0  

w  N i c k e l  3 7 4  * [ 3 0 ]  8 0  
< 3  
1  P o t a s s i u m  4 9 4 0  5 7 6 0  1 4 3 0 0  5 9 8 0  5 9 0 0  1 9 8 0 0  1  1 6 0 0  7 3 2 0  7 0 7 0  

U >  S o d i u m  6 9 0 0 0  1 1 0 0 0 0  9 7 0 0 0  4 1 0 0 0 0  3 8 0 0 0 0  5 9 0 0 0 0  2 1 5 0 0 0  4 0 0 0 0 0  1 8 0 0 0 0  
h o  Z i n c  3 0  3 5 8  2 9  9 9  1 5 8  2 0 5  1 0 9  2 2 8  8 9  6 1  

C y a n i d e  5 . 2  1 5  2 7  1  3  

F O O T N O T E S :  

( a )  O n l y  H S L  a n a l y t e s  t h a t  w e r e  d e t e c t e d  a r e  p r e s e n t e d .  I f  t h e  r e s u l t  i s  a  v a l u e  g r e a t e r  t h a n  o r  e q u a l  t o  t h e  i n s t r u m e n t  
d e t e c t i o n  l i m i t  b u t  l e s s  t h a n  t h e  c o n t r a c t - r e q u i r e d  d e t e c t i o n  l i m i t ,  t h e  v a l u e  i s  r e p o r t e d  i n  b r a c k e t s  ( e . g . ,  [ 1 0 ) ) .  

( b )  R e f e r e n c e d  f r o m :  " A m b i e n t  W a t e r  Q u a l i t y  S t a n d a r d s  a n d  G u i d a n c e  V a l u e s '  f o r  C l a s s  B  w a t e r s ,  6  N Y C R R  P a r t s  7 0 1  a n d  7 0 2 ,  N Y S D E C ,  7 / 2 4 / 8 5 ,  
a s  a m e n d e d  t h r o u g h  4 / 1 / 8 7 .  T h e  v a l u e  p r e s e n t e d  i s  t h e  s t a n d a r d  e x c e p t  w h e r e  n o t e d  b y  " G " ,  i n  w h i c h  c a s e  i t  i s  t h e  g u i d a n c e  v a l u e .  
A n  d e n o t e s  a  s t a n d a r d  c a l c u l a t e d  b a s e d  o n  a  w a t e r  h a r d n e s s  o f  6 0 1  m g / L .  A l l  u n i t s  a r e  u g / L .  

( c )  B l d y  B r k  =  B l o o d y  B r o o k ;  L e y  C r k  =  L e y  C r e e k ;  M e t r o  =  O u t f a l l  a t  M e t r o p o l i t a n  T r e a t m e n t  P l a n t ;  O n d g a  C r k  =  O n o n d a g a  C r e e k ;  N i n e / G e d  =  
N i n e m i l e  C r e e k ,  u p s t r e a m  o f  c o n f l u e n c e  w i t h  G e d d e s  B r o o k ;  G e d  B r k  =  G e d d e s  B r o o k ;  T r i b  5 A  =  T r i b u t a r y  5 A ;  l l r b r  B r k  =  H a r b o r  B r o o k .  

( d )  B a c k g r o u n d  o r  u p g r a d i e n t  s a m p l e s .  
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MERCURY CONCENTRATIONS IN 
SEDIMENTS AT 36 - 42 INCHES. 

ONONDAGA LAKE 
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MERCURY CONCENTRATIONS IN 
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SECTION V 

FINAL APPLICATION OF THE HAZARD RANKING SYSTEM 

NARRATIVE SUMMARY 

The Onondaga Lake site is located in the City of Syracuse and the Towns of Salina and 
Geddes, Onondaga County, N.Y (Figure V-1). The lake is approximately 4.5 square miles in size. 
From the late 1800s to the present industrial process wastes have been discharged into the lake. 
These wastes consist of predominantly mercury and salts with lesser amounts of aromatic 
hydrocarbons, solvents, and PCBs. Municipal wastewater effluent is still discharged into the lake, 
which also receives periodic raw sewage overflows from several municipal pumping stations. The 
primary sources of these wastes were the facilities which operated in the vicinity of the lake, and 
discharged wastes to the lake or its tributaries. 

In 1973 the USEPA completed a study of the sediments in Onondaga Lake and concluded 
that between 1946 and 1970, 75,000 kg of mercury had been discharged to the lake by the two 
Allied Chemical Corporation chlor-alkali plants in Solvay, N.Y. The EPA report also concluded that 
the total volume of sediments containing mercury at concentrations above natural background 
levels was approximately seven million cubic yards. The mercury concentrations in fish flesh 
exceeded FDA standards. 

This NYSDEC Phase II investigation included sampling and analysis of surface water and 
sediment from Onondaga Lake and its tributaries. Sixty-nine percent of the samples from the 
upper six inches of lake sediment exceed the naturally-occurring range of mercury in New York 
State soils. Thirty-six HSL organic and inorganic compounds were present in downgradient 
sediment samples at concentrations in excess of three times the upgradient concentrations. 
Seven HSL metals were present in downgradient surface water samples at concentrations in 
excess of three times the upgradient concentrations. 

Surface water from Onondaga Lake is not used as a drinking water source. However, the 
aquifer of concern (overburden) serves as the drinking water source for an estimated 707 people 
within a 3-mile radius of the site. 

MAC/SY012.05/00013 
V-1 
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1886 8 1987 SAMPLINO DATA 

SAMPLING LOCATIONS ARE 
APPROXIMATE 

s - SEDIMENT SAMPLE 

* - WATER SAMPLE 

APPROXIMATE WATER CLASSIFICATION 

BOUNDARY (OCODS, 1988) 

SCALE: 1"=2000' 
SOURCE: USGS Topographic Map 

Syracuse West Ouadr.nni. 
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Faci l i ty  Name:  Qnondaaa Lake 
l 

Date:  11-15-88 (iat c 

Ground Water  Route Work Sheet  

Rat ing Factor  Ass igned Value Mul t i -
(Ci rc le  One)  p i  ie r  Score.  

"Max.  
Score 

Ref .  
(Sect ion)  

L-jJ Observed Release © ^5 1 0 45 3 .1 

I f  observed re lease is  g iven a score o f  kS,  proceed to  l ine jk . [  

I f  observed re lease is  g iven a score o f  0 ,  proceed to  i ine 12. ]  

m —1 Route Character is t ics  3 , 2  

Depth to  Aqui fer  o f  0 1 2  @ 2 Q 6 
Concern 

Net  Prec ip i ta t ion 0 1 '  3 123 
: Permeabi l i ty  o f  the 0 1 2  (p  1 3 3  

Unsaturated Zone 
Physical State 0 1 2 @ 1 3 3 

Tota l  Route Character is t ics  Score 14 15 

^  Conta inment  0  1 2  0  1 
7 3 3 .3  

—1 Waste Character is t ics  

Tox ic i ty /Pers is tence 0 3 6  9 12 15 © 1 18 18 
Hazardous Waste 0  1 20  5 6 7 8 1 3  8  

Quant i ty  

3.* t  

Tota l  Waste Character is t ics  Score 21 26 

—Targets  

Ground Water  Use 0120 3 9 9 
Distance to Nearest 0 k 6 8 10 1 12 kO 

Wel l /Populat ion 0  16 18 20 
Served 2 k  30 32 35 40 

3-5 

Tota l  Targets  Score 21 k3 

® If  l ine [7 ]  is  k 5 ,  mul t ip ly  [7 ]  x  |T |  x  IT ]  

I f  l ine [7] i s  0 ,  mul t ip ly  (7] x [7] x [7~| x [7] 18,522 57,330 

^  Div ide l ine- [6 ]  by 57,330 and mul t ip ly  by 100 S =  32.30 

GROUND WATER ROUTE WORK SHEET 



F a c  i 1 i  t y  N a m e :  i n n n a r r a  ;  D a t e :  • i  ' 13/88 

S u r f a c e  W a t e r  R o u t e  W o r k  S h e e t  

(GiR 

R a t i n g  F a c t o r  A s s i g n e d  V a l u e  
( C i r c l e  O n e )  

M u I t  i -
p I  i e r  S c o r e  M a x .  

S c o r e  
R e f .  

( S e c t  i o n )  

• O b s e r v e d  R e l e a s e  45 *5 0 0 1 

I f  o b s e r v e d  r e l e a s e  i s  g i v e n  a  v a l u e  o f  A 5 ,  p r o c e e d  t o  l i n e  [ A  | .  

I f  o b s e r v e d  r e l e a s e  i s  g i v e n  a  v a l u e  o f  0 ,  p r o c e e d  t o  l i n e  [ ~ 2 ~ | .  

R o u t e  C h a r a c t e r i s t i c s  

F a c i l i t y  S l o p e  a n d  
I n t e r v e n i n g  T e r r a i n  

1 - y r .  2 A - h r .  R a  i  n  f a  I  1  
D i s t a n c e  t o  N e a r e s t  

S u r f a c e  W a t e r  
P h y s i c a l  S t a t e  

A .  1  

a 

0  1  2  3  1  0  3  

0  1  0  3  1  2  3  
0  1  2  0  2  6 6  

0  1  2  0 "  1  3  3  

T o t a l  R o u t e  C h a r a c t e r i s t i c s  S c o r e  11 1 5  

A . 2  

m C o n t a  i  n m e n t  0  1 2  0  * • • 3  

0 W a s t e  C h a r a c t e r i s t i c s  

T o x i c i t y / P e r s i s t e n c e  0  3  6  9  1 2  1 5  0  1  

H a z a r d o u s  W a s t e  0  1  2  0 A  5  6  7  8  1  
Q u a n t  i  t y  

18 

3  

T o t a l  W a s t e  C h a r a c t e r i s t i c s  S c o r e  21 

18 

8 

26 

A . A  

0 T a r g e t s  

S u r f a c e  W a t e r  U s e  0 1 0 3  
D i s t a n c e  t o  a  S e n s i t i v e  0 1 2  Q )  

E n v i  r o n m e n t  
P o p u l a t i o n  S e r v e d /  ( Q )  A  6  8  

D i s t a n c e  t o  W a t e r  1 2  1 6  1 8  2 0  
I n t a k e  D o w n s t r e a m  2 A  3 0  3 2  3 5  

1 0  

A O  

T o t a l  T a r g e t s  S c o r e  
12  

9  
6 

AO 

5 5  

A . 5  

^  I f  1 i n e  m  A 5 ,  m u l t i p l y  0 x  0 x 0  

I f  l i n e  [7] i s  0 ,  m u l t i p l y  [2] x  Q] x  (T] X [f] 11,340 6 A . 3 5 0  

m D i v i d e  l i n e  [ T ]  b y  6 A , 3 5 0  a n d  m u l t i p l y  b y  1 0 0  Ssw = 17.62 

SURFACE WATER ROUTE WORK SHEET 



F a c i 1 i  t y  N a m e :  Onondaga Laxe D a t e :  i i /18/88 
O i )  o t -  - S 3 )  

A i  r  R o u t e  W o r k  S h e e t  

R a t i n g  F a c t o r  
A s s i g n e d  V a l u e  

( C  i  r c 1 e  O n e )  
M u l t i 
p l i e r  

S c o r e  
M a x .  

S c o r e  
R e f .  

( S e c t  i  o n )  

O b s e r v e d  R e l e a s e  ©  ^ 5  1  0 *45 5 . 1  

D a t e  a n d  L o c a t i o n :  

S a m p l i n g  P r o t o c o l :  

I f  l i n e  (T] i s  0 ,  t h e  S g  =  0 .  E n t e r  o n  l i n e  

If line [T] is k5, then proceed to line [T] 
0 • 

0 W a s t e  C h a r a c t e r i s t i c s  

R e a c t  i  v  i  t y  a n d  
I n c o m p a t  i  b  i I i  t y  

T o x i  c i  t y  
H a z a r d o u s  W a s t e  

(5) 1 2 3 

@ 1 2  3  
©  1  2  3  ^  5  6  7  8  

0 

0 

9  
8 

5 . 2  

T o t a l  W a s t e  C h a r a c t e r i s t i c s  S c o r e  20 

0 T a r g e t s  5 - 3  

P o p u l a t i o n  W i t h i n  0  9  1 2  1 5  ' 8  1  2 4  3 0  
V - M i l e  R a d i u s  2 1  ( Q )  2 7  3 0  

D i s t a n c e  t o  S e n s i t i v e  0  1  2  2  6  6  
E n v i r o n m e n t  

L a n d  U s e  0  1  2  Q)  1  2  3  

T o t a l  T a r g e t s  S c o r e  33 
3 9  

^  M u l t i p l y  [ T j  x  [ T ]  x  [ J )  
0  

3 5 , 1 0 0  

D i v i d e  l i n e  j j T ]  b y  3 5 , 1 0 0  a n d  m u l t i p l y  b y  1 0 0  S g  =  0  

A I R  R O U T E  W O R K  S H E E T  
\ 



F a c i l i t y  N a m e :  Onondaga r D a t e :  -  -  /  •.  a  /»p.  

F i r e  a n d  E x p l o s i o n  W o r k  S h e e t  

R a t i n g  F a c t o r  
A s s i g n e d  V a l u e  M u l t i -

( C  i  r c  i e  O n e )  p i i e r  
S c o r e  

M a x .  
S c o r e  

R e f .  
( S e c t  i  o n )  

S  C o n t a i n m e n t  ( T )  3  1  1  3  7 . 1  

m  .  .  '—1 Waste Characteristics 

D i r e c t  E v i d e n c e  @ 3  1  0 3  
I g n i t a b i 1 i t y  ©  1  2  3  1  0  3  
R e a c t i v i t y  @ 1 2  3  1  0  3  

I n c o m p a t i b i l i t y  ( O )  1 2 3  1  0  3  
H a z a r d o u s  W a s t e  ( 0 ) 1  2  3 ^ 5 6 7 8 1  o  8  

Q u a n t  i  t y  

7 . 2  

J  T o t a l  W a s t e  C h a r a c t e r i s t i c s  S c o r e  0  2 0  

S  T a r g e t s  

D i s t a n c e  t o  N e a r e s t  0  1  2  .  3  (5) 5  1  4  5  
P o p u l a t  i o n  

D i s t a n c e  t o  N e a r e s t  0  1  ( £ )  3  1  2  3  
B u i l d i n g  

D i s t a n c e  t o  S e n s i t i v e  0  1  2  ( 3 )  1  3 3 
E n v i r o n m e n t  

L a n d  U s e  0 1 2  1  3 3  
P o p u l a t i o n  W i t h i n  0  1  2  3  A  ©  1  5  5  

2 - M i l e  R a d i u s  
B u i l d i n g s  W i t h i n  0  1  2  3  A  ( 5 )  1  5  5  

2 - M i l e  R a d i u s  

7 . 3  

T o t a l  T a r g e t s  S c o r e  
->-> 

I k  

^  M u l t i p l y  [T1 x  2  x  [31 0  1 ,  A A O  

^  D i v i d e  l i n e  0  b y  1 , A A O  a n d  m u l t i p l y  b y  1 0 0  S p . ^  -  0  

F i R E  A N D  E X P L O S I O N  W O R K  S H E E T  



F a c i l i t y  N a m e :  O n o n d a g a  L a k e  Date :  11/18/88 

D i r e c t  C o n t a c t  W o r k  S h e e t  

D  t .  c  A s s i g n e d  V a l u e  M u l t i -R a t i n g  F a c t o r  ,  s  ,  
( C i r c  i e  O n e )  p 1 i e r  

S c o r e  M a x .  
S c o r e  

R e f .  
( S e c t  i o n )  

^  O b s e r v e d  I n c i d e n t  ( 5 )  b S  1  0  b S  8 . 1  

I f  l i n e  jT] i s  b S ,  p r o c e e d  t o  l i n e  0 

If line (7] is 0, proceed to line [7] 

®  A c c e s s i b i l i t y  0  1  2  (J) 1  3  3  8 . 2  

C o n t a i n m e n t  0  ©  1  15 8 . 3  

nn 
— 1  W a s t e  C h a r a c t e r i s t i c s  

T o x i c i t y  0  1  2  ( 3 )  5  15 1 5  S . b  

0  T a r g e t s  

P o p u l a t i o n  W i t h i n  0  1  2  3  b  ( D  b  2 0  2 0  
1 - M i l e  R a d i u s  

D i s t a n c e  t o  a  ( 0 )  1 2  3  b  o 12 
C r i t i c a l  H a b i t a t  

8 . 5  

T o t a l  T a r g e t s  S c o r e  20 3 2  

®  I f  l i n e  [7] i s  b S ,  m u l t i p l y  [7] x  [7J x  j j f j  

I f  l i n e  [ 7 ]  i s  0 ,  m u l t i p l y  [ 7 ]  x  [ J ]  x  | 7 ]  x  5  13,500 2 1 , 6 0 0  

^  D i v i d e  l i n e  [ 7 ]  b y  2 1 , 6 0 0  a n d  m u l t i p l y  b y  1 0 0  S ^  =  6 2  5  

DIRECT CONTACT WORK SHEET 
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F a c  i  1  i  t y  N a m e *  O n n n n q f j ^  T  • q l f p  

Worksheet  for  Comput ing 

S s2 

Groundwater  Route Score (S )  gw 32.30 1043.29 

Sur face Water  Route Score (S )  sw 
17.62 310.46 

A i r  Route Score (S )  
3 0 0 

2  2  2  
s + s + sz 

gw sw a  111111 1353.75 

/  s 2  + s 2  +  s2 

*  gw sw a jiliiii 36.79 

/  s 2  +  s 2  +  s 2  /  1 . 7 3  =  s  =  
"  gw sw a n  llltlffil 21.26 

W O R K  S H E E T  F O R  C O M P U T I N G  S M  

i 



( I S  



( n r  

DOCUMENTATION RECORDS 

FOR 

HAZARD RANKING SYSTEM 

INSTRUCTIONS: The purpose of these records is to provide a convenient way to prepare an 
auditable record of the data and documentation used to apply the Hazard Ranking System to a 
given facility. As briefly as possible summarize the information you used to assign the score for 
each factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic yards of sludges"). The source of 
information should be provided for each entry and should be a bibliographic-type reference that 
will make the document used for a given data point easier to find. Include the location of the 
document and consider appending a copy of the relevant page(s) for ease in review. 

FACILITY NAME: Mercury Sediments - Onondaga Lake 

LOCATION: Onondaga Lake, Onondaga County, New York 

MAC/SY012.05/00009 
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GROUND WATER ROUTE 

1. OBSERVED RELEASE Assigned Value = 0 

Contaminants detected (5 maximum): 

No groundwater samples taken. 

Rationale for attributing the contaminants to the facility: 

No groundwater samples taken. 

*** 

2. ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern Assigned Value = 3 

Name/description of aquifer(s) of concern: 

Overburden aquifer. Outwash sand and gravel deposits. (NYSDEC, 1989). 

Depth(s) from the ground surface to the highest seasonal level of the saturated zone [water 
table(s)] of the aquifer of concern: 

Surface of Onondaga Lake is hydraulically connected with the aquifer of concern. (NYSDEC, 
1989). 

Depth from the ground surface to the lowest point of waste disposal/storage: 

Wastes were discharged directly into the lake and its tributaries. Water table is at or above the 
level of waste disposal. (USGS, 1973-1978; Effler, 1987). 

Net Precipitation Assigned Value = 2 

Mean annual or seasonal precipitation (list months for seasonal): 

Mean annual precipitation is 40 inches. (Climatic Atlas of the United States, U.S. Department of 
Commerce, National Climatic Center, Asheviile, NC, 1979). 

Mean annual lake or seasonal evaporation (list months for seasonal): 

Mean annual lake evaporation is 27 inches. (Climatic Atlas of the United States, U.S. Department 
of Commerce, National Climatic Center: Asheviile, NC, 1979). 

Net precipitation (subtract the above figures): 

Net precipitation is 13 inches (40 inches - 27 inches). (Climatic Atlas of the United States, U.S. 
Department of Commerce, National Climatic Center, Asheviile, NC, 1979). 

MAC/SY012.05/00009 
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Permeability of Unsaturated Zone Assigned Value = 3 

Soil type in unsaturated zone: 

There is no unsaturated soil zone in Onondaga Lake. Soils surrounding the lake are artificial fill, 
made land and urban land, all having high permeabilities. (USDA, 1977). 

Permeability associated with soil type: 

Sand and gravel units have permeability of > 10"3 cm/sec. (USEPA, 1984b). 

Physical State Assigned Value = 3 

Physical state of substances at time of disposal (or at present time for generated gases): 

Liquid, sludge. (NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987). 

• ** 

3. CONTAINMENT Assigned Value = 3 

Containment 

Method(s) of waste or leachate containment evaluated: 

None: waste directly discharged to tributaries supplying the lake, and to the lake itself. (NYSDEC 
Inactive Hazardous Waste Disposal Site Report, 1987). 

Method with highest score: 

No containment receives a score of 3. (USEPA, 1984). 

4. WASTE CHARACTERISTICS 

Toxicity and Persistence Assigned Value = 18 

Compound(s) evaluated: 

Samples (surface water and sediment) were analyzed for HSL organics, metals, and cyanide. 

(NYSDEC, 1987b). 

Compound with highest score: 

Mercury has a toxicity/persistence score of 18. (USEPA, 1984). 

MAC/SY012.05/00009 
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Hazardous Waste Quantity Assigned Value - 3 

Total quantity of hazardous substances at the facility, excluding those with a containment score of 
0 (Give a reasonable estimate even if quantity is above maximum): 

Approximately 83 tons of mercury. (Effler, 1987). 

Basis of estimating and/or computing waste quantity: 

Approximately 11 lbs of mercury per day from 1946 to 1953 and 22 lbs/day from 1953 to 1970. 
(Effler, 1987). 

*** 

5. TARGETS 

Ground Water Use Assigned Value = 3 

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility: 

There are private wells located northwest of Onondaga Lake within a three mile radius. No 
municipal water supplies exist in this area (Letteney, 1988). 

Distance to Nearest Well Assigned Value (Matrix) = 12 

Location of nearest well drawing from aquifer of concern or occupied building not served by a 
public water supply: 

There are private wells located on Walters Road. (Letteney, 1988). 

Distance to above well or building: 

The wells on Walters Road are approximately 1.5 miles from the Onondaga Lake Boundary 
(Letteney, 1988). 

Population Served bv Ground Water Wells Within a 3-Mile Radius 

Identified water-supply well(s) drawing from aauiferfs) of concern within a 3-mile radius and 
populations served by each: 

MAC/SY012.05/00009 
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Residences on Herman, Walters, Wincheli and Van Buren Roads draw off private weils in this area. 
Approximately 186 homes x 3.8 people/home = 707 people. (Letteney, 1988; and USEPA, 1986). 

Computation of land area irrigated by supply well(s) drawing from aauiferfs) of concern within a 3-
mile radius, and conversion to population (1.5 people per acre): 

There is no irrigated land within 3 miles (Nemecek, 1988; Gilligan, 1989). 

Total population served by ground water within a 3-miie radius: 

Approximately 707 people. 

MAC/SY012.05/00009 
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SURFACE WATER ROUTE 

1. OBSERVED RELEASE Assigned Value = 45 

Contaminants detected in surface water at the facility or downhill from it (5 maximum): 

W-10* W-11* W-2 

Copper 10 8 42 
Sodium 69000 110000 330000 
(Recra Environmental, 1987). 

* Upgradient locations 

Rationale for attributing the contaminants to the facility: 

Downgradient concentrations were greater than three times the upgradient concentrations. (Recra 
Environmental, 1987). 

2. ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain Assigned Value = 0 

Average slope of facility in percent: 

Site comprises the boundaries of Onondaga Lake. Approximate surface elevation - 363 feet above 
mean sea level. Average slope 0%. (USGS, 1973-1978). 

Name/description of nearest downslope surface water: 

Site is a surface water body - Onondaga Lake. Lake drains into the Barge Canal at the north end 
of the lake, eventually discharging to Lake Ontario. (USDA, 1977). 

Average slope of terrain between facility and above-cited surface water body in percent: 

Elevation Lake Ontario = 245 feet above mean sea level. Elevation Onondaga Lake = 363 feet 
above mean sea level. Lake Ontario is approximately 30 miles "downstream" of Onondaga Lake 
(outlet to outlet). Average slope 0-1 %. (USGS, 1973-1978). 

MAC/SY012.05/00009 
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Is the facility located either totally or partially in surface water? 

Totally. The site comprises ail of Onondaga Lake. 

Is the facility completely surrounded by areas of higher elevation? 

The facility is surrounded by areas of higher elevation, except for the lake outlet at the northwest 
end. (USGS, 1973-1978). 

1-Year 24-Hour Rainfall in Inches Assigned Value = 2 

2.1" (USDOC, 1963). 

Distance to Nearest Downslooe Surface Water Assigned Value = 3 

0 feet. Site is surface water in Onondaga Lake basin. Discharge of Onondaga Lake follows the 
Barge Canal to the Seneca River north to the Oswego River north to Lake Ontario. (USDA, 1977). 

Physical State of Waste Assigned Value = 3 

Liquid, sludge. (NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987). 

3. CONTAINMENT 

Containment Assigned Value = 3 

Method(s) of waste or leachate containment evaluated: 

None, waste discharged directly to tributaries supplying the lake. (NYSDEC Inactive Hazardous 
Waste Disposal Site Report, 1987). 

Method with highest score: 

No containment receives a score of 3. (USEPA, 1984). 

MAC/SY012.05/00009 
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4. WASTE CHARACTERISTICS 

Toxicity and Persistence Assigned Value = 18 

Compound(s) evaluated 

Surface water samples were analyzed for HSL organics, metals, and cyanide. (Recra 
Environmental, 1987). 

Compound with highest score: 

Mercury has a Toxicity/Persistence score of 18. (USEPA, 1984b). 

Hazardous Waste Quantity Assigned Value = 3 

Total quantity of hazardous substances at the facility, excluding those with a containment score of 
0 (Give a reasonable estimate even if quantity is above maximum): 

Approximately 83 tons of mercury. (Efffer, 1987). 

Basis of estimating and/or computing waste quantity: 

Approximately 11 lbs of mercury per day from 1946 to 1953 and 22 lbs/day from 1953 to 1976. 
(Effler, 1987,) 

*** 

5. TARGETS 

Surface Water Use Assigned Value = 2 

Use(s) of surface water within 3 miles downstream of the hazardous substance: 

Industrial plants use surface water for process cooling water (Effler, 1987). Recreation, boating 
activities (USGS, 1973-1978). 

Is there tidal influence? 

No. The site is not a body of water affected by tides, although there may be seasonal fluctuation of 
water level. (USGS, 1973-1978). 

MAC/SY012.05/00009 
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Distance to a Sensitive Environment Assigned Value = 3 

Distance to 5-acre (minimum) coastal wetland, if 2 miies or less: 

The site is not located near the coast. (USGS, 1973-1978). 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

There is a large wetland (more than 5 acres) adjacent to the western shore of the lake. (Cotterill, 
1987). 

Distance to critical habitat of an endangered species or national wildlife refuge, if 1 mile or less: 

There are no federally designated critical habitats of endangered species located within New York 
State. (Ozard, NYSDEC Wildlife Resources Center, 1988). 

Population Served by Surface Water Assigned Value = 0 

Location(s) of water-supply intake(s) within 3 miies (free-flowing bodies) or 1 miie (static water 
bodies) downstream of the hazardous substance and population served by each intake: 

There are no surface water supply intakes within 1 miie of the lake that serve drinking water supply 
sources. There are, however, surface water intakes, both deep and shallow in Onondaga Lake, 
they supply various industries with process cooling water. (NYSDOH, 1982; Effler, 1987). 

Computation of land area irrigated by above-cited intake(s) and conversion to population (1.5 
people per acre): 

Not applicable. No surface water supply intakes. 

Total population served: 

N.A. 

Name/description of nearest of above water bodies: 

N.A. 

Distance to above-cited intakes, measured in stream miies: 

N.A. 

MAC/SY012.05/00009 
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AIR ROUTE 

1. OBSERVED RELEASE 

Contaminants detected: Assigned Value = 0 

Air quality monitoring upwind and downwind of the lake was not performed. 

Date and location of detection of contaminants: 

Not applicable. 

Methods used to detect the contaminants: 

Not applicable. 

Rationale for attributing the contaminants to the site: 

Not applicable. 

*** 

2. WASTE CHARACTERISTICS 

Reactivity and Incompatibility Assigned Value = 0 

Most reactive compound: 

No reactive compound with the potential to impact the air pathway is known to exist on-site. 
(NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987; Effler, 1987). 

Most incompatible pair of compounds: 

No incompatible compounds with the potential to impact the air pathway are known to exist on-
site. (NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987; Effler, 1987). 

Toxicity Assigned Value = 0 

Most toxic compound: 

Since there are no substances that can reasonably be expected to be transported away from the 
facility via the air route, a score of 0 is assigned. 

MAC/SY012.05/00009 
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Hazardous Waste Quantity As^ansd vaius - o 

Total quantity of hazardous waste: 

There is no existing situation exhibiting the potential to release hazardous waste into the air 
pathway. (NYSDEC Inactive Hazardous Waste Disposal Site Report, 1937; Effler, 1937). 

Basis of estimating and/or computing waste quantity: 

Not applicable. See comment above. 

3.TARGETS 

Population Within 4-Mile Radius Assigned Value = 24 

Circle radius used, give population, and indicate how determined: 

0 to 4 mi 0 to 1 mi 0 to 1 /2 mi 0 to 1 /4 mi 

Population within 1-mile radius of Onondaga Lake is 35,171. (1980 Population Census). 

Distance to a Sensitive Environment Assigned Value = 3 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

Not applicable. Site is not located near the coast. (USGS, i973-iS76). 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

There are several 5-acre fresh water wetlands around the lake. The wetlands are concentrated on 
the northern and southern ends of the lake with several to the southwest. (Cotterill, 1987). 

Distance to critical habitat of an endangered species, if 1 mile or less: 

There are no federally established critical habitats of endangered species in New York State. 
(Ozard, NYSDEC Wildlife Resources Center, 1988). 

MAC/SY012.05/00009 
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Land Use Assigned Value = 3 

Distance to commercial/industrial area, if 1 miie or less: 

0.0 miies. Site is surrounded by commercial/industrial areas. (USGS, 1973-1978). 

Distance to national or state park, forest, or wildlife reserve, if 2 miies or less: 

Greater than 2 miles (USGS, 1973-1978). 

Distance to residential area, if 2 miles or less: 

Approximately 50 feet. (USGS, 1973-1978). 

Distance to agricultural land in production within past 5 years, if 1 mile or less: 

There is agricultural land approximately 0.9 miles from the site. (USDA, 1988). 

Distance to prime agricultural land in production within past 5 years, if 2 miles or less: 

There is prime agricultural land approximately 0.9 miies from the site. (USDA, 1988). 

Is a historic or landmark site (National Register or Historic Places and National Natural Landmarks) 

within the view of the site? 

There are no historic or landmark sites within view of the site. (US Department of the Interior, 
National Registry of Historic Places, 1983). 

MAC/SY012.05/00009 
12 



FIRE AND EXPLOSION 

1. CONTAINMENT Assigned Value = 1 

Hazardous substances present: 

There are no substances or situations present on the site that would create a fire or explosion. 
(NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987; Effier, 1987). 

Type of containment, if applicable: 

Not applicable. 

ikit* 

2. WASTE CHARACTERISTICS 

Direct Evidence Assigned Value = 0 

Type of instrument and measurements: 

No measurements of the potential for fire or explosion were taken on site. 

Ignitabilitv Assigned Value = 0 

Compound used: 

No ignitable compounds are present at this site. (NYSDEC Inactive Hazardous Waste Disposal 
Site Report, 1987). 

Reactivity Assigned Value = 0 

Most reactive compound: 

No reactive compounds are present at this site. (NYSDEC Inactive Hazardous Waste Disposal Site 
Report, 1987). 

Incompatibility Assigned Value = 0 

Most incompatible pair of compounds: 

No incompatible pairs of compounds are present at this site. (NYSDEC Inactive Hazardous Waste 
Disposal Site Report, 1987). 

MAC/SY012.05/00009 
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Hazardous Waste Quantity Assigned Value = 0 

Total quantity of hazardous substances at the facility: 

No hazardous substances or situations present at this site that would cause a fire or explosion. 
(NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987; Effler, 1987). 

Bass of estimating and/or computing waste quantity: 

Not applicable. See above comment. 

*** 

3. TARGETS 

Distance to Nearest Population Assigned Value = 4 

Between 51 -200 feet. (USGS, 1973-1978). 

Distance to Nearest Building Assigned Value = 2 

Between 51-200 feet. (USGS, 1973-1978). 

Distance to Sensitive Environment Assigned Value = 3 

Distance to wetlands: 

There are several wetlands located around the lake. The wetlands are concentrated on the 
northern and southern edges of the lake, with a couple to the southwest. (Cotteriil, 1987). 

Distance to critical habitat: 

There are no federally designated critical habitats of endangered species located within New York 
State. (Ozard, NYSDEC - Wildlife Resources Center, 1988). 

Land HSB Assigned Value = 3 

Distance to commercial/industrial area, if 1 mile or less: 

Metropolitan Syracuse Sewage Treatment Plant is located approximately 100 feet from Onondaga 
Lake. (USGS, 1973-1978). 

MAC/SY012.05/00009 
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Distance to national or state park, forest, or wiidlife reserve, if 2 miles or less: 

Greater than 2 miles (USGS, 1973-1978). 

Distance to residential area, if 2 miles or less: 

Approximately 50 feet. (USGS, 1973-1978). 

Distance to agricultural land in production within past 5 years, if 1 mile or less: 

There is agricultural land approximately 0.9 miles from the site. (USDA, 1988). 

Distance to prime agricultural land in production within past 5 years, if 2 miles or less: 

There is prime agricultural land approximately 0.9 miles from the site. (USDA, 1988). 

Is a historic or landmark site (National Register or Historic Places and National Natural Landmarks) 
within the view of the site? 

There are no historic or landmark sites within view of the site. (US Department of the Interior, 
Register of Historic Places, 1983). 

Population Within 2-Mile Radius Assigned Value = 5 

82,012 people (US Population Census, 1980). 

Buildings Within 2-Mile Radius Assigned Value = 5 

Unknown - can estimate number of houses as follows: 82,012 people / 3.8 people per house 
21,582 houses. 

MAC/SY012.05/00009 
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DIRECT CONTACT 

1. OBSERVED INCIDENT Assigned Value = 0 

Date, location, and pertinent details of incident: 

No known observed incident was discovered during the Phase II investigation. There is a sport 
fishing "eat none" health advisory against eating fish from the lake (NYSDEC Inactive Hazardous 
Waste Disposal Site Report, 1987; OCDDS, 1988). 

*** 

2. ACCESSIBILITY Assigned Value = 3 

Describe type of barrier(s): 

No known barriers to lake except that much of lake property boundary is privately owned. 
(NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987; USGS, 1973-1978). 

*** 

3. CONTAINMENT Assigned Value = 15 

Type of containment, if applicable: 

No containment. (NYSDEC Inactive Hazardous Waste Disposal Site Report, 1987; USGS, 1973-
1978). 

*** 

4. WASTE CHARACTERISTICS 

Toxicity Assigned Value = 3 

Compounds evaluated: 

Samples were analyzed for HSL organics, metals, and cyanide. (Recra Environmental, 1987; 
NYSDEC Mobile Analytical Laboratory, 1986). 

Compound with highest score: 

Mercury has a toxicity score of 3. (Sax, 1984). 
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5. TARGETS 

Population within one-mile radius 

35,171 people. (US Population Census, 1980). 

Distance to critical habitat (of endangered speciasl 

There are no critical habitats of endangered species located in NYS. 
Resources Center, 1988). 

Assigned Value = 5 

Assigned Value = 0 

(Ozard, NYSDEC - Wildlife 
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Site Inspection Report 
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SEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 1 - SITE LOCATION AND INSPECTION INFORMATION 

I. IDENTIFICATION 
01 STAT? 

MY 
02 STTE NUMBER 

=q 

II. SITE NAME AND LOCATION 
01 SHE NAME Itm 1— »—cm— —•» * "»' 

Onondaga Lake 
02 STREET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER 

03 CITY 

Syracuse 
04 STATE 

NY 
OS ZIP CODE 08 COUNTY 

Onondaga 
or COUNTY 

COOE 
67 

08 CONG 
CXST 

27 
00 COORDINATES LATITUDE LONGfTUOE 
_43_ JJjj. Q_Q.il H-Z-6-L2. SC_.CL 

10 TYPE OF OWNERSHIP rciMet o 
a A. PRIVATE • B. FEDERAL. 
• F. OTHER 

XC. STATE O D. COUNTY • E. MUNICIPAL 
• G. UNKNOWN 

III. INSPECTION INFORMATION 
01 DATE OF INSPECTION 

11,  25/  88  

02 SITE STATUS 

• ACTIVE 
XX1N ACTIVE 

03 YEARS OF OPERATION 

1 UNKNOWN 
MONTH OAV YfiAA 

02 SITE STATUS 

• ACTIVE 
XX1N ACTIVE BEGINNING YEAR 6N0ING YEAR 

04 AGENCY PERFORMING INSPECTION ICIMUMa 

O A. EPA • B. EPA CONTRACTOR _ 

;H:E. STATE O F. STATE CONTRACTOR 
[NMM Qi l*mt 

• C. MUNICIPAL a 0. MUNICIPAL CONTRACTOR . 

Q G. OTHER 

05 CHIEF INSPECTOR 08 TITLE 07 ORGANIZATION 08 TELEPHONE NO. 

09 OTHER INSPECTORS 10 TITLE 11 ORGANIZATION TELEPHONE NO. 

) 

) 

) 

) 

13 STTE REPRESENTATIVES INTERVIEWED 14 TITLE 15A00RESS 8 TELEPHONE NO 

) 

) 

17 ACCESS GAINED 8Y 18 TIME OF INSPECTION 19 WEATHER CONOmONS 

• PERMISSION 
• WARRANT 

IV. INFORMATION AVAILABLE FROM 
01 CONTACT 

Carl Hoffman 
02 OF 

NYSDEC 
03 TELEPHONE NO. 

*515'457-9538 
04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM 

Georaa H. Moreau 

OS AGENCY 08 ORGANIZATION 

ES 

07 TELEPHONE NO. 

315-451-9560 

08 OATE 

11 r 25/ 55 
UONTH OAT Y£AA 

EPA FOAM 2070-13 (7-81) 



SEPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART2-WASTEINFORMATION . 

I.IOE.-;TIF!CATIO., 
01 STATE 02 S.TE NUMZTT 

. WASTE STATESt QUANTITIES. AND CHARACTERISTICS 

• A.SOUO n E. SLURRY 
• a. POWDER. FINES VQ IF. UQUIO 
X3 C. SLUCGE t3 G. GAS 
Q D. OTHER 

02 WASTE QUANTITY AT SITE 
(Minim at msi* wmm 

03 WASTE CHARACTERISTICS HMOHWHOH 

TONS 

CUBIC YARDS 

NO. OF DRUMS 

3 A. TOXIC 
• B. CORROSIVE .q C. RADIOACTIVE 
Q 0. PERSISTENT 

• E. SOLUBLE 
• F. INFECTIOUS 
• G. FLAMMABLE 
• H. IGNITABLE 

• I. HIGHLY VOLATILE 
• J. EXPLOSIVE 
O K. REACTIVE 
Q L INCOMPATIBLE 
Q M. NOT APPLICABLE 

III. WASTE TYPE 
CATEGORY 

SLU 

OLW 

SUBSTANCE NAME 

aiiupGi" 
ami WASTE 

01 GROSS AMOUNT 

2 tons 
02 UNIT OF MEASURE) 03 COMMENTS 

raercurv contaminated siuc 

PSO 

occ 
IOC 

ACO 

BAS 

MES 

PESTICIDES 

OTHER ORGANIC CHEMICALS 

INORGANIC CHEMICALS 

ACQS 

BASES 

HEAVY METALS 

IV. HAZARDOUS SUBSTANCES« 

Effler, 1987. The impact of a Chlor-Alkali Plant on Onondaga Lake and adjoining 
systems. Water Air Soil Pollut 33:85-115 
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POTENTIAL HAZARDOUS WASTE SITE 
O CPA SITE INSPECTION REPORT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS. ^ 

1. IDENTIFICATION 
01 STATE | 02 SITE NUMBER ! 

1 i 
i 

II. HAZARDOUS CONDITIONS AND INCIDENTS 
01 Q£ A. GROUNDWATER CONTAMINATION 02 • OBSERVED (DATE: 1 POTENTIAL Q ALLEGED 

pop. II mriM DOTFWTIAI i v AFFECTED- . 04 NARRATIVE DESCRIPTION 

Lake sediments are contaminated with mercury, Lake .is in hydraulic connection 
with the Baiawinsville aquifier. 

0«3S. SURFACE WATER CONTAMINATION 02® OBSERVED (DATE ) • POTENTIAL O ALLEGED 
ni onoi II ATlflN POTFWT1AII Y AFFFCTFD- 0 04 NARRATIVE DESCRIPTION 

Water samples from Onondaga Lake had more than 3 times the upgraaient concentrations 
of copper and sodium 

01 • C. CONTAMINATION OF AIR 02 • OBSERVED (DATE: 1 • POTENTIAL • ALLEGED 
np DAOI II ATIOW DOTFWTIAI 1 v AFFFCTFrv 04 NARRATIVE DESCRIPTION 

no evidence 

01 o 0 F=F/FYM oeiuc munmnuQ 09 n ORFFHVFD /DATE- 1 • POTENTIAL O ALLEGED 
n-> DOOl II ATIOW DOTFWTIAI 1 Y AFFFCTFD- 04 NARRATIVE DESCRIPTION 

no evidence 

01 • E. DIRECT CONTACT 02 • OBSERVED (DATE: I • POTENTIAL O ALLEGED 
01 OOOIII ATIOW POTPNT1AI 1 Y AFFECTED- 04 NARRATIVE DESCRIPTION 

no evidence, however eating fish from the lake is prohibited 

OlkXF. CONTAMINATION OF SOIL 4 = 02g) OBSERVED (DATE: 1991 ) • POTENTIAL • ALLEGED 1 
IT ADCA DOTEMTIAI . v ACCFCTFn- * ' J b U -' 04 NARRATIVE DESCRIPTION j 

fACTMf j 

Sediments in lake bottom are contaminated with mercury 

01 QG. DRINKING WATER CONTAMINATION 02 O OBSERVED (DATE: ) • POTENTIAL Q ALLEGED 
m PODIII ATIOW POTFMT1AI 1 Y AFFFC.TFn- 04 NARRATIVE DESCRIPTION 

no evidence 

n, r-| u IWODYCO EYPoaiRF/iwiiiRY 09 n ORSFRVFDIDATE: 1 • POTENTIAL D ALLEGED 
ni WORKERS POTFMTIAII Y AFFFCTED- 04 NARRATIVE DESCRIPTION 

no evidence 

AI n 1 POPIII ATION FXPOSURF/INJURY 02 n ORSFRVFD IDATE- 1 • POTENTIAL. • ALLEGED 
n-» DOM II ATIOW POTEMTIAl I Y AFFFCTED- 04 N ARR ATtVF nFQOPIDTIOW 

no evidence 

EPA FORM 3070-13 (7-fllJ 
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vvEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

I. IDENTIFICATION 
31 STATEIC2 SITE MJV.i > 

II. HAZARDOUS CONDITIONS AND INCIDENTS fConwwed) 

01 a J. DAMAGE TO FLORA 
04 NARRATIVE DESCRIPTION 

no evidence 

02 • OBSERVED (DATE:. Q POTENTIAL • ALLEGED ~ 

01 H K. DAMAGE TO FAUNA 
04 NARRATIVE DESCRIPTION 

02 • OBSERVED (DATE:. Q POTENTIAL O ALLEGED 

Several studies have documented elevated levels cf mercury in fish. 
Eating fish is prohibited. 

01 EM- CONTAMINATION OF FOOD CHAIN 
04 NARRATIVE DESCRIPTION 

02 • OBSERVED (DATE: . )  • POTENTIAL G ALLEGED 

Several studies have documented elevated levels of mercury in fish. 
Eating fish is prohibited. 

01 3344. UNSTABLE CONTAINMENT OF WASTES 02 • OBSERVED (DATE: . -J • POTENTIAL Q ALLEGED' 

03 POPULATION POTENTIALLY AFFECTED:. 04 NARRATIVE DESCRIPTION 

Wastes directly discharged to lake system 

01 • N. DAMAGE TO OFFSNE PROPERTY 
04 NARRATIVE DESCRIPTION 

no evidence 

02 • OBSERVED (DATE.. • POTENTIAL • ALLEGED 

01 • O. CONTAMINATION OF SEWERS. STORM ORAINS. WWTPs 02 • OBSERVED (DATE" 
04 NARRATIVE DESCRIPTION 

no evidence 

• POTENTIAL • ALLEGED 

01 • P. ILLEGAL/UNAUTHORIZED DUMPING 
04 NARRATIVE DESCRIPTION 

02 G OBSERVED (DATE:. Q POTENTIAL D ALLEGED 

Discharge of wastes directly into lake system by local industries may have 
violated state permits 

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS 

III. TOTAL POPULATION POTENTIALLY AFFECTED: 

IV. COMMENTS 

V. SOURCES OF INFORMATION «n. 

(Effler, . 1987) 
NYSDEC,1987-Hazardous Waste Disposal site report 

EPA FORM 2070-13 (7-41) 



i<p fr of-

_ _ _  P O T E N T I A L  H A Z A R D O U S  W A S T E  S I T E  
£UPA SITE INSPECTION 

** PART 4-PERMIT AND DESCRIPTIVE INFORMATION 

1. IDENTIFICATION I 
01 STATE 02 SITE NUMBER I 

II. PERMIT INFORMATION : 
01 TYPE OF PERMIT ISSUEO 

(CAM* M IMI M0«W 

• A. NPOES 

02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE OS COMMENTS 

• S. UIC 

DC. AIR 

• D. RCRA 

• E. RCRA INTERIM STATUS 

• F. SPCC PLAN 

• G. STATE TIAMENT 

• H. LOCAL.^, 

• I. OTHER ISAMI , 

• J. NONE 

III. SITE DESCRIPTION 
01 STORAGE/DISPOSAL ICAM^MIWMWW 02 AMOUNT 03 UNIT OF MEASURE 

n A KIIRFAGF IMPOUNDMENT 

n R Pit FR 
n r npiiMS ARFIVF GROUND 
n IT TANK ARDVF GROUND 

0* TREATMENT (CAM. •• B>« MO.1 

• A. INCENERATION 
• B. UNDERGROUND INJECTION 
• C. CHEMICAL/PHYSICAL 
• D. BIOLOGICAL 
• E. WASTE OIL PROCESSING 
• F. SOLVENT RECOVERY 
n n nTucn ocrYO INGIRECOVERY 

OS OTHER 

G A. BUILDINGS ON SITE 

4.5 sa. miles 
n P TANK RF1 OW GROUND 

n C 1 ANDCII 1 

P G L ANOFARM 

0* TREATMENT (CAM. •• B>« MO.1 

• A. INCENERATION 
• B. UNDERGROUND INJECTION 
• C. CHEMICAL/PHYSICAL 
• D. BIOLOGICAL 
• E. WASTE OIL PROCESSING 
• F. SOLVENT RECOVERY 
n n nTucn ocrYO INGIRECOVERY 

06 AREA OF SfTE 

H OPFN 0U"P • H nTwra 
n i othcr Hipper R I I Q R H A M P  

tSomctrt 

• H 
tS09C*Tt 

07 COMMENTS 

Wastes from local industries were directly discharged to the lake system via 
tributaries to Onondaga Lake 

IV. CONTAINMENT 
01 CONTAINMENT OF WASTES (CAM" 

• A. ADEQUATE. SECURE Q B. MODERATE MS C. INADEQUATE. POOR • D. INSECURE. UNSOUND. DANGEROUS 

02 DESCRIPTION OF DRUMS. DIKING. LINERS. BARRIERS. ETC. 

Waste beds along lake and tributaries potentially leaking to groundwater 
and Onondaga Lake 

V. ACCESSIBILITY f 
01 WASTE EASILY ACCESSIBLE: (2 YES Q NO ' 
02 COMMENTS 

VI. SOURCES OF INFORMATION rOiiiMQiieMMnc«.g. twooitMi 

Effler, .1987 ; 
NYSDEC,1987 

EPAFOflM 2070-13 (7-81) 
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II. DRINKING WATER SUPPLY 

01 TYPE OF DRINKING SUPPLY lOWlKM—K 
SURFACE WELL 

COMMUNITY A. Q 0X3 

NON-COMMUNITY C. • 0?& 

02 STATUS 

ENDANGERED AFFECTED MONITORED 

A. • a. • c. • 
D. • E. Q F. a 

03 DISTANCE TO SITE 

k greather (£jian 3 
R. 1 8 fmil 

III. GROUNDWATER 

01 GROUNDWATER USE IN VICINITY IClwca mi 

O A. ONLY SOURCE FOR 0RINKING B 8. DRINKING • C. COMMERCIAL. INDUSTRIAL. IRRIGATION • D. NOT USED. UNUSEA8LE 
fOtfweoweesevWtawef (Lmaoa outot hikm ar~aom> 
COMMERCIAL. INOUSTRIAL. IRRIGATION 
(No otnof wmtf toiKtti »iwmw< 

v>EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART S • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

I. IDENTIFICATION 
01 STATE 02 STTE NUMBER 

onoi II innu senwn RV RRI-II inn wiitn m meriurc rn wc IDPST nniNKiNS W4TFB WFI 1 1 " IMRT 

04 0EPTH TO GROUNDWATER 

0 , im 

OS DIRECTION OF GROUNDWATER FLOW 

N-NW 

08 0EPTH TO AQUIFER 
OF CONCERN 

n ifti 

07 POTENTIAL YIELD 
OF AQUIFER 

"nifnniiin tqnn\ 

OS SOLE SOURCE AQUIFER 

• YES a NO 

09 DESCRIPTION OF WELLS(*0*00*9 o*oot. nwBaiw/mwwwoopywioiana ouaamptt 

About 186' residences within 3 miles of lake utilize private wells for drinking water. 

10 RECHARC 

a YES 
• NO 

EAREA 

COMMENTS 

11 OISCHAR 

• YES 

• NO 

SE AREA 

COMMENTS 

IV. SURFACE WATER 

01 SURFACE WATER USE ICtaca mm 

• A. RESERVOIR. RECREATION Q 8. IRRIGATION, ECONOMICALLY SI C. COMMERCIAL. INDUSTRIAL • D. NOT CURRENTLY USED 
DRINKING WATER SOURCE IMPORTANT RESOURCES 

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER 

NAME; AFFECTED DISTANCE TO SITE 

wuwuiaciMci JJCIKG o (mi) 

n (mil 

n (mil 

V. DEMOGRAPHIC AND PROPERTY INFORMATION 

01 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION 

ONE (1) MILE OF SITE TWO (2) MILES OF SITE 
A 35.171 R 87.01? 

THREE (3) MILES OF SITE 
r. 1 8 8  080 01 (mil 

NO. OF PERSONS NO. OF PERSONS MO. OF PERSONS 

03 NUMBER OF BUILDINGS WITHIN TWO (2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING 

21.582 . *0 1 fmll 
OS POPULATION WITHIN VICINITY OF SITE IFRMa imimh Mem M irnmpf ot M>. Ma. RNia i.miaal nana am 

City of Syracuse is located at 
to west, residential areas to 

southeast 
north,east 

end of lake. Industrial/residential areas 

EPA FORM 2070-13 (7-81) 
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v-zEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA ' 

I. IDENTIFICATION 
01 STATE 02 SITE NUMCEH 

VI. ENVIRONMENTAL INFORMATION 
01 PERMEABILITY OF UNSATURATED ZONE ICKtt m 

• A. 10-«-10"» cm/sac Q 8. 10~« - 10"« cm/sac • C. 10"4 — 10~3 cm/sac X! D. GREATER THAN 10"3 cm/sec 

02 PERMEABILITY OF BEOROCKTCMusm) 

• A. IMPERMEABLE • B. RELATIVELY IMPERMEABLE C. RELATIVELY PERMEABLE Q 0. VERY PERMEABLE 
IIOIMI IS*' smra /JO-4 - I0~* crrvi«cj |lo"' - I0*4cwi« IG/.IWUWI IO~4 crrvi»c. 

03 0EPTH TO BEDROCK 

20-50 (ftj 

04 OEPTH OF CONTAMINATED SOIL ZONE 

3 mi 

05 SOIL OH 

n r i i r n n w n  

06 NET PRECIPITATION 

13 -tin) 

07 ONE YEAR 24 HOUR RAINFALL 

2 . 1  .(in) 

08 SLOPE 
SITE SLOPE 

less than^j 
DIRECTION OF SITE SLOPE 

N 
TERRAIN AVERAGE SLOPE 

less than _% 

09 FLOOD POTENTIAL 

SITE IS IN NA .YEARFLOOOPLAIN 

1 0  

a SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA, RIVERINE FLOOOWAY 

11 OISTANCE TO WETLANOS IS « 

ESTUARINE 

A.. .(mi) 

OTHER 

-less than ,0,1 0 (mi) 

12 DISTANCE TO CRITICAL HABITAT To/ 

none in NYS .(ml) 

ENOANGERED SPECIES:. 

13 LANO USE IN VICINITY 

DISTANCE TO: 

COMMERCIAL/INDUSTRIAL 

less than .01,^ 

RESIDENTIAL AREAS: NATIONAL/STATE PARKS. AGRICULTURAL LANOS 
FORESTS. OR WILDUFE RESERVES PRIME AG LAND AG LANO 

liess than.Olmit c.. .(mi) 0.. .(mi) 

14 DESCRIPTION OF SITE IN RELATION TO SURROUNOING TOPOGRAPHY 

Site is a lake surrounded bt generally level topography. Lake is fed by several 
tributaries with generally low gradients and flows. Outlet to lake leads to Seneca 
River and Lake Ontario. Flow in lake is counterclockwise. 

VII. SOURCES OF INFORMATION '•ACM. * g.. UM0HM a 

Effler 1987 
EPA,"Atlas of Four Selected Aquifiers in New York" ,1984 

EPA FORM 2070-13 (7-81| 
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_  — P O T E N T I A L  H A Z A R D O U S  W A S T E  S I T E  
^jwppZl SITE INSPECTION REPORT 

PART 6-SAMPLE AND FIELD INFORMATION 

1. IDENTIFICATION 
01 STATE 02 SITE N'.'Mf-iT 

II. SAMPLES TAKEN 

SAMPLE TYPE 
01 NUMBER OF 

SAMPLES TAKEN 
02 SAMPLES SENT TO 03EST!W^r=D OAic 

RESULTS AVAILABLE 

GROUNDWATER 

SURFACE WATER 
91 WV^HFC P o r r a  C n T r i  r n n T i o n  t a 1  now 

WASTE 

AIR 

RUNOFF 

SPILL 

SOIL 2 2 2  NYSDEC,Recra Environmental,Inc. now 
VEGETATION 

OTHER 

III. FIELD MEASUREMENTS TAKEN 

01 TYPE 

Ph 

02 COMMENTS 

Conductivitv 

Temo. 

IV. PHOTOGRAPHS AND MAPS 

01 TYPE • GROUND • AERIAL 02 IN CUSTODY OF bi 01 TYPE • GROUND • AERIAL 
(Nam « efpanaaMR o» »wwdu«0 

03 MAPS 
O YES 
• NO 

04 LOCATION OF MAPS 03 MAPS 
O YES 
• NO 

V. OTHER FIELD DATA COLLECTED I'm. 

• 

VI. SOURCES OF INFORMATION fnnmrflrnfirnf I • n me r—• MnwiMM iionnfl 

NYSDEC,1987-AnalYticai Results for Onondaga Lake 

EPA FORM 2070*13 (7-81) 
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nrt. POTENTIAL HAZARDOUS WASTE CITE 
HHft S'TE INSPECTION REPORT 

PART7-OWNER INFORMATION 

1. IDENTIFICATION 1 
01 STATE 02 SITE NUMBER | 

nrt. POTENTIAL HAZARDOUS WASTE CITE 
HHft S'TE INSPECTION REPORT 

PART7-OWNER INFORMATION 
II. CURRENT OWNER(S) PARENT COMPANY (Mecca**** 

01 NAME 

County of Onondaga 
02 0+0 NUMBER 06 NAME 09O+BNUMBER 

03 STREET AOORESS A*OA ate.) 04 SIC COOE t 0 STREET AODRESSfA.O. Bom. BF09. wc.| 11 SIC COOE 

05CfTY 06 STATE 07 ZIP COOE 12CTTY 13 STATE 14 Zip COOE 

01 NAME 

City of Syracuse 
02 0*9 NUMBER 08 NAME 090+8NUMBER 

03 STREET A00RESSfl»-O. Bom. RF09. mtc4 04 SIC COOE 10 STREET AOORESSlA.O. Bom. (if 09. mtc.) 11 SIC COOE 

oscrnr 06 STATE 07 ZIP COOE 12CJTY 13 STATE 14 ZiP COOE 

01 NAME 

Allied Corporation 
02 0+6 NUMBER 08 NAME 09 0+BNUMBER 

03 STREET AuuRE^ap.o. Bom. hfo9. mtc.) 04 SIC COOE 10 STREET AOORESSfA.O. Bom. Af09. mtc.) 11 SIC COOE 

oscrnr 06 STATE 07 ZiP COOE 12 CITY 13 STATE 14Z PCOOE 

01 NAME 
Crucible Steel 

02 0+ B NUMBER 08 NAME 090+8NUMBER 

03 SIHbfel ADURbSS^O. Bom. RF09, mtcj 04 SIC COOE 10 SIHEEI AOORESSfAO. flo*. A909. mtc.) 11 SIC COOE 

OS uTY 06 STATE 07 ZiP COOE 12 CITY 13 STATE 142 JP COOE 

IJL PREVIOUS IV. REALTY OWNER(S) mom 
01 NAME 02 0+ 6 NUMBER 01 NAME 02 0+6 NUMBER 

04 SIC COOE 03 STREET AOORESSlA.O. BoM.HF09. mtc.) 04 SIC COOE 

ua wt • CQSTATE 07 ZiP COOE 05 CI* i 06 STATE 07 2 JPCODE 

02 O+B NUMBER 01 NAME 02O+BNUMBER 

04 SIC COOE 03 STREET AOORESS/A.0. Boa. RF09. mtc.) 04 SIC COOE 

oscrnr 06 STATE 07 ZIP COOE OS CITY 06 STATE 07 2 iP COOE 

01 NAME 02 0+9 NUMBER 01 NAME 020+8NUMBER 

04 SIC COOE 03 STREET ADORESS (9.0. Boa. RPO 9. «ej 04 SIC COOE 

OSOTT 06 STATE 07 ZIP COOE 05CTTY 06 STATE 07 2 jPCOOE 

V. SUUHCfcS 01- FORMATION mot 

EPA FORM 2070-13 (7-41} 
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oEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 8 - OPERATOR INFORMATION 

I. IDENTIFICATION 
01 STATE 02 SITE NUMocH 

II. CURRENT OPERATOR OPERATOR'S PARENT COMPANY I**ooocmm 
01 NAME 02 0+ B NUMBER 10 NAME 11 0+8 NUMBER 

03 STREET AOORESS (P.OBo*. MOM, itc.) 04 SIC COOE 12 STREET AOORESS (P.O. Bom. PPOM. mcJ 13 SIC COOE 

OS CITY 08 STATE 07 ZIP COOE 14 CITY 15 STATE 102 JP COOE 

08 YEARS OF OPERATION 09 NAME OF OWNER 

HI. PREVIOUS OPERATOR(S) (Lai moatroemmftnfpwwmwi»l8«»»»w<wwe3n«i PREVIOUS OPERATORS' PARENT COMPANIES T 

01 NAME 02 0+8 NUMBER 10 NAME 11 0+8 NUMBER 

03 STREET AOORESS (P.O. Sat RFQ4. •«.; 04 SIC COOE 12 STREET AOORESS (P.O. Bom. MOM. »tc.( 13 SIC COOE 

05 CITY 08 STATE 07 ZIP COOE 14 CfTY 15 STATE 16 OPCODE 

08 YEARS OF OPERATION 09 NAME OF OWNER 0URINQ THIS PERIOD 

01 NAME 02 0^0 NUMBER 10 NAME 11 0+8 NUMBER 

03 STREET AOORESS (P.O. Ba i.MOM. ere.; 04 SIC COOE 12 STREET AOORESS (P.O. Bom. MOP. tie.; 13 SIC COOE 

0SCJTY 06 STATE 07 ZIP COOE 14CTTY 15 STATE 16 DP COOE 

08 YEARS OF OPERATION 09 NAME OF OWNER OURINQ THIS PERJOO 

01 NAME 02 0+ 8 NUMBER 10 NAME 11 0+BNUM8EA 

03 STREET AOORESS (P.O. to 1.MOP, 04 SIC COOE 12 STREET AOORESS (P.O. Bom. MOP. «rcj 13 SIC COOE 

08 STATE 07 ZIP COOE 14 CITY IS STATE IS ZIP COOE 

08 YEARS OF OPERATION UV NAME OF OWNER DURINQ THIS PERIOO 

IV. SOURCES OF INFORMATION , , „„ 

EPA FORM 2070-13 (7-31) 





(jor 

v>EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 10 - PAST RESPONSE ACTIVITIES 

L IDENTIFICATION 
01 STATE' 02 SITE N' 'W"^r 

II. PAST RESPONSE ACTIVITIES 
01 • A. WATER SUPPLY CLOSED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 a B. TEMPORARY WATER SUPPLY PROVIDED 
04 DESCRIPTION 

n? nanp 03 ARPNRY 01 a B. TEMPORARY WATER SUPPLY PROVIDED 
04 DESCRIPTION 

01 O C. PERMANENT WATER SUPPLY PROVIDED 
- 04 DESCRIPTION 

n? nATP 03 ARPNRY 01 O C. PERMANENT WATER SUPPLY PROVIDED 
- 04 DESCRIPTION 

01 a 0. SPILLED MATERIAL REMOVED 
04 DESCRIPTION 

07 pATP 03 ARFNRY 01 a 0. SPILLED MATERIAL REMOVED 
04 DESCRIPTION 

01 • E. CONTAMINATED SOIL REMOVED 
04 DESCRIPTION 

no NATP 03 ARPNRY 01 • E. CONTAMINATED SOIL REMOVED 
04 DESCRIPTION 

01 • F. WASTE REPACKAGED 
04 DESCRIPTION 

07 PATP 03 ARPNRY 01 • F. WASTE REPACKAGED 
04 DESCRIPTION 

01 • G. WASTE DISPOSED ELSEWHERE 
04 DESCRIPTION 

07 PATP 03 ARPNRY 01 • G. WASTE DISPOSED ELSEWHERE 
04 DESCRIPTION 

01 a H. ON SITE BURIAL 
04 DESCRIPTION 

07 PATP 03 ARPNR.Y 01 a H. ON SITE BURIAL 
04 DESCRIPTION 

01 • 1. IN SITU CHEMICAL TREATMENT 
04 DESCRIPTION 

07 DATP 03 ARFNRY 01 • 1. IN SITU CHEMICAL TREATMENT 
04 DESCRIPTION 

01 Q J. IN SOU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY 
04 DESCRIPTION 

01 Q K. IN SITU PHYSICAL TREATMENT 
04 DESCRIPTION 

N*TC M IF^CWRV 

01 • l_ ENCAPSULATION 
04 DESCRIPTION 

07DATF 03 ARFNRY 

01 Q M. EMERGENCY WASTE TREATMENT 
04 DESCRIPTION 

no DATP OR ARFNRY 

01 O N. CUTOFF WALLS 02 DATE 03 AGENCY 
04 DESCRIPTION 

01 • O. EMERGENCY DIKING/SURFACE WATER DIVERSION 
04 DESCRIPTION 

RWNATR 03 ARFNRY 

01 a P. CUTOFF TRENCHES/SUMP 
04 DESCRIPTION 

no DATE 03 ARFNRY 

01 • a. SUBSURFACE CUTOFF WALL 
04 DESCRIPTION 

IWNITF 03 ARFNRY 

EPA FORM 2070-13 (7-611 
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vvEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 10 - PAST RESPONSE'ACTIVITIES 

I. IDENTIFICATION 
01 STATE 02 SITE NUMBER 

I PAST RESPONSE ACTIVITIES c 

01 • R. BARRIER WALLS CONSTRUCTED 
04 DESCRIPTION 

02 DATE. 03 AGENCY 

01 • S. CAPPING/COVERING 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 O T. BULK TANKAGE REPAIRED 
04 DESCRIPTION 

02 DATE . 03 AGENCY. 

01 • U. GROUT CURTAIN CONSTRUCTED 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 • V. BOTTOM SEALED 
04 DESCRIPTION 

02 DATE . 03 AGENCY. 

01 d W. GAS CONTROL 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 Q X. FIRE CONTROL 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 • Y. LEACHATE TREATMENT 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 • Z. AREA EVACUATED 
04 DESCRIPTION 

02 OATE. 03 AGENCY. 

01JOC1. ACCESS TO SITE RESTRICTED 
04 DESCRIPTION 

swimming restricted 
02 OATE. 03 AGENCY MVRDOH 

01 n 2. POPULATION RELOCATE" 
04 DESCRIPTION 

02 DATE. 03 AGENCY. 

01 S3. OTHER REMEDIAL ACTIVITIES 
04 DESCRIPTION 

02 OATE. 03 AGENCY NYRPFP 

Eating fish prohibited 

IIL SOURCES OP INFORMATION ,c ».Q.. UMmk 

EPA FOAM 2070-13 (7-81} 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION.REPORT 
PART 11 - ENFORCEMENT INFORMATION 

01 STATE 02 SITE NUMBER SITE INSPECTION.REPORT 
PART 11 - ENFORCEMENT INFORMATION 

II. ENFORCEMENT INFORMATION 

01 PAST REGULATORY/ENFORCEMENT ACTION • YES rflNO 

02 DESCRIPTION OF FEDERAL. STATE. LOCAL REGULATORY/ENFORCEMENT ACTION 

IIL SOURCES OF INFORMATION ,ou 

EPA FORM 2070-13 (7-81) 
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HRS REFERENCES* 

ONONDAGA LAKE SITE 

1. NYSDEC, 1989. Internal memo from Kernan Davis, dated July 7,1989. 

2. USGS, 1973-1978. USGS 7-1/2 Minute Quadrangle Topographic Maps: Ealdwinsville, 
1973; Brewerton, 1973; Camillus, 1978; Syracuse West, 1978. 

3. Effler, 1937. The Impact of a Chlor-Alkaii Plant on Onondaga Lake and Adjoining Systems. 
Water Air Soil Pollut. 33:85-115. 

4. USDOC, 1979. "Climatic Atlas of the United States", U. S. Department of Commerce. 

5. USEPA, 1984. "Uncontrolled Hazardous Waste Site Ranking System, A User's Manual 
(HW-10)". 

6. NYSDEC, 1987a. Inactive Hazardous Waste Disposal Site Report for Onondaga Lake. 

7. NYSDEC, 1987b. Results for Mercury Analyses of Onondaga Lake Water and Sediment 
dated January 22,1987. 

8. Letteney, 1988. Onondaga County Department of Health, lefter dated October 31,1988. 

9. USEPA, 1986. Geohydrology of the Glaciai-Outwash Aquifer in the Baldwinsville Area, 
Seneca River, Onondaga County, N.Y. Water-Resources Investigations Report 85-4094. 

10a. Nemecek, 1988. USDA Soil Conservation Service, personal correspondence dated 
November 17,1988. 

10b. Gilligan, 1989. Telephone conversation with Kevin Gilligan, dated July 27, 1989. 

11. Rscra Environmental, Inc. 1987. Analytical Results for Onondaga Lake. 

12. USDA, 1977. Soil Survey of Onondaga County, U.S. Department of Agriculture. 

13. USDOC, 1963. U.S. Department of Commerce "Rainfall Frequency Atlas of the U.S.", 
Technical Paper No. 40. 

14. Cotteriil, 1987. NYSDEC Letter to E. Dobson (ES) dated July 1,1987. 

15. Ozard, 1988. Conversation with NYSDEC on April 14,1988. 

16. NYSDOH, 1982. NY State Department of Health Atlas of Community Water System 
Sources. 

*AII these references were used for HRS Documentation, while some of them were also 
used as General References. 
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17. US Census, 1980. Due to volume of material copies have not been included. 

18. USDA, 1988. Soil Conservation Service letter dated November 22,1988. 

19. USDOI, 1983 - National Register of Historic Places Annual Listing of Properties. 

20. Federal Register, 1983. U.S. Department of Interior National Park Service National 
Registry of Natural Landmarks. 

21. Sax, 1984, Dangerous Properties of Industrial Materials 6th Ed. Van Nostrand Reinhold 
Company, New York. 

22. OCDDS, 1988. 1986 Onondaga Lake Monitoring Program, April 1988. 

MAC/SV012.11/00013 
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GENERAL REFERENCES** 

ONONDAGA LAKE 

23. Alexander, 1973. The Ecology of Onondaga County and Vicinity. State University of New 
York at Syracuse. 

24. Andrews, 1985. Series of articles in the Syracuse Post Standard, October 14-17, 1985. 
Copies not included. 

25. Cappon, 1988. "LCP's Pollution Problems Aren't Limited to Geddes Plant", Syracuse Post 
Standard, July 14,1988. 

26. Geraghty and Miller, Inc. 1982. Groundwater Quality Conditions at the Former Willis 
Avenue Plant, submitted to Allied Chemical, Solvay, NY. April 1982. 

27. Groundwater Technology, 1984a. Hydrogeologic Investigation. Allied Chemical, an Allied 
Corporation Company, Willis Avenue and Lakeshore Area, Solvay, NY. Submitted to Allied 
Chemical, Solvay, NY. March 1984. 

28. Groundwater Technology, 1984b. Shallow Aquifer Hydrogeologic Investigation. Allied 
Chemical an Allied Corporation Company, Willis Avenue and Lakeshore Area, Solvay, NY. 
Submitted to Allied Chemical, Solvay, NY. December 1984. 

29. Hopkins 1914. Geology of the Syracuse Quadrangle, New York State Science and 
Museum Bulletin 171, July 15,1914. 

30. NYSDEC, 1987c. An Overview of Mercury Contamination in the Fish of Onondaga Lake, 
Technical Report 87-1 (BEP). July 1987. 

31. Stolzenburg, T. R., R. R. Stanforth, and D. G. Nichols, 1986. Journal AWWA 78:45, 
January 1986. 

32. USEPA, 1973. Report of Mercury Source Investigation Onondaga Lake, NY and Allied 
Chemical Corporation Solvay, NY, USEPA, April, 1973. 

33. USEPA, 1979. Water-Related Environmental. Fate of 129 Priority Pollutants. December 
1979. 

34. USEPA, 1987. Mercury Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review. 
Biological Report 85 (1.10), April 1987. 

**These references were not used for HRS Documentation. See also "HRS References" 
above. 
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35. USGS, 1984. Element Concentrations in Soils and Other Surficial Materials of the 
Conterminous United States, Professional Paper 1270. 
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New York State Department of Environmental Conservation 

M E M O R A N D U M  

I :  G e n e r a l  D i s t r i b u t i o n  
, 0 M :  K e r n a n  D a v i s ,  A s s o c i a t e  E n g i n e e r i n g  G e o l o g i s t ,  •  

D i v i s i o n  o f  H a z a r d o u s  W a s t e  R e m e d i a t i o n  
M B J E C T :  T h e  B a l d w i n s v i l l e  A q u i f e r  -  A  C l a r i f i c a t i o n  o f  t h e  I s s u e s  

, T E :  7  J u l y  1 9 8 9  

I n  M a y  o f  1 9 8 6 ,  a s  p a r t  o f  a n  e f f o r t  t o  e s t a b l i s h  a  s o u n d  s c i e n t i f i c  
f o u n d a t i o n  f o r  d e c i s i o n s  r e g a r d i n g  t h e  m a n y  i s s u e s  s u r r o u n d i n g  t h e  c l o s i n g  
o f  t h e  A l l i e d  C h e m i c a l  f a c i l i t i e s  i n  t h e  a r e a  o f  O n o n d a g a  L a k e ,  S y r a c u s e ,  
N e w  Y o r k ,  t h e  i s s u e  o f  t h e  p r o p e r  d e s i g n a t i o n  t h e  B a l d w i n s v i l l e  A q u i f e r  
c a m e  u p .  A t  t h a t  t i m e ,  t h e r e  w a s  s o m e  c o n f u s i o n  a n d  c o n t r o v e r s y  r e g a r d i n g  
t h e  p r o p e r  d e s i g n a t i o n  o f  t h a t  a q u i f e r  a s  a  " P r i m a r y  W a t e r  S u p p l y  A q u i f e r  
o r  a s  a  " P r i n c i p a l  A q u i f e r " .  I  d r a f t e d  a  m e m o r a n d u m  a s k i n g  t h e  D i v i s i o n  
o f  W a t e r  t o  c l a r i f y  a  c o n f u s i n g  r e p o r t ,  i s s u e d  b y  U S / E P A  i n  1 9 8 4 ,  A t l a s  o f  
F o u r  S e l e c t e d  A q u i f e r s  i n  N e w  Y o r k .  S o m e  r e a d e r s  w e r e  m i s t a k e n l y  t a k i n g  
t h e  B a l d w i n s v i l l e  A q u i f e r  t o  b e  a  P r i m a r y  A q u i f e r !  T h a t  m e m o  w a s  n o t  f o u n d  
i n  o u r  f i l e s .  

W h e n  a s k e d  a b o u t  t h e  B a l d w i n s v i l l e  A q u i f e r  i s s u e  t o d a y ,  M r .  A l a n  C .  
T e d r o w ,  P . E . ,  C h i e f  o f  t h e  G r o u n d w a t e r  M a n a g e m e n t  S e c t i o n  o f  t h e  B u r e a u  
o f  W a t e r  Q u a l i t y  M a n a g e m e n t  o f  t h e  D i v i s i o n  o f  W a t e r ,  i n d i c a t e d  t h a t  h e  
c o n s i d e r s  t h e  s o - c a l l e d  " B a l d w i n s v i l l e  A q u i f e r "  t o  b e  p a r t  o f  a n  e x t e n s i v e  
P r i n c i p a l  A q u i f e r .  

T h e  o n l y  P r i m a r y  W a t e r  S u p p l y  A q u i f e r  i n  t h e  S y r a c u s e  a r e a  i s  " T h e  S e n c e c a  
R i v e r  A q u i f e r " ,  w h i c h  i s  s i t u a t e d  i n  t h e  v i c i n i t y  o f  t h e  V i l l a g e  o r  ^  
B a l d w i n s v i l l e ,  a n d  w h i c h  i s  a  s u b d i v i s i o n  o f  t h e  " B a l d w i n s v i l l e  A q u i f e r  ,  
s i t u a t e d  n e x t  t o  a n d  b e n e a t h  t h e  S e n c e c a  R i v e r .  

T h e  1 9 8 1  N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  H e a l t h ' s  R e p o r t  o n  G r o u n d w a t e r  
D e p e n d e n c e  i n  N e w  Y o r k  S t a t e ,  c o n s i d e r e d  t o  b e  t h e  m o s t  a u t h o r i t a t i v e  
d o c u m e n t  o n  t h e  s u b j e c t ,  c l e a r l y  s h o w s  t h a t  T h e  S e n e c a  R i v e r  A q u i f e r  i s  n o t  
i n  t h e  O n o n d a g a  V a l l e y  d r a i n a g e  b a s i n .  T h e r e f o r e ,  t h e  M e r c u r y  S e d i m e n t s  -
O n o n d a g a  L a k e  S i t e  c o u l d  n o t  a f f e c t  s a i d  P r i m a r y  W a t e r  S u p p l y  a q u i f e r .  

I t  i s  i l l - a d v i s e d  t o  u s e  t h e  n o m e n c l a t u r e ,  " B a l d w i n s v i l l e  A q u i f e r "  
w h e n  r e f e r r i n g  t o  a n y  a q u i f e r s  s u r r o u n d i n g  a n d  u n d e r l y i n g  O n o n d a g a  L a k e .  
J u s t  s a y  " a n  a q u i f e r "  o r  " t h e  l a k e - s i d e  a q u i f e r " .  

O n e  s h o u l d  a l s o  b e  a w a r e  t h a t  i t  w a s  f r o m  t h e s e  l a k e - s i d e  a q u i f e r s  
t h a t  t h e  N a t i v e  A m e r i c a n s  a n d  t h e  E u r o p e a n - A m e r i c a n s  t o o k  b r i n e  f o r  t h e  
m a k i n g  o f  s a l t  a n d  t h a t  t h e  n a t u r a l  l a k e  s e d i m e n t a r y  d e p o s i t s  i n  t h i s  
v i c i n i t y  a r e  r i c h  i n  " m a r l " ,  a  c a l c i t e  d e p o s i t .  M e r c u r y ,  o n  t h e  o t h e r  
h a n d ,  i s  a  v e r y  r a r e  m i n e r a l  i n  c e n t r a l  N e w  Y o r k .  
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(Friedman et al., 1980), and low transparency (e.g. Devan and Effler, 1984; 

Effler et al., 1984c)* The fish in the lake are generally contaminated with Hg. 

Fish are usually restricted to portions of the epilimnion of the lake (i.e. warm 

water fishery) due to severe oxygen depletion (and presence of toxic reduced 

species (e.g. Effler et al_., 1986b )) in subsurface layers. The benthos and 

aquatic macrophyte populations are extremely small, with low diversity (e.g. 

Onondaga County, 1971). Manifestations of hypereutrophy include: (1) very high 

standing crops of phytoplankton (e.g. chlorophyll a_ as high as 170 Ug*L (Field 

and Effler, 1983)), (2) dominance of chlorococcalean green algae (Sze, 1975); 

and (3) high concentrations of algal macronutrients. Pollutional loadings to 

Onondaga Lake include rural and urban runoff, direct discharges of treated 

municipal sewage and industrial wastewaters, combined sewer overflows and other 

periodic discharges of untreated sewage, and polluted groundwater. 

1.2. UTILIZATION OF ONONDAGA LAKE BY THE CHLOR-ALKALI MANUFACTURER 

The chlor-alkali manufacturer (limited to alkali manufacturing since 1 9 7 9 )  

has used the lake to discharge ionic waste and as a source of cooling water since 

the 1880*s. The facility produces soda ash by the Solvay Process. The waste

waters produced from this process contain high concentrations of CI, Na, and Ca. 

The production of this waste is nearly stoichiometric with soda ash production, 

for each kg of soda ash produced approximately 0.5 kg of NaCl and 1.0 kg of 

CaCl2 is  released (United States Environmental  Protect ion Agency (USEPA),  1 9 7 4 ) .  

The waste is subjected to settling pretreatment in lagoons. Monitoring data 

for the interval 1970-1980 (Onondaga County, 1971—1981) indicate the average 

daily load of the ionic waste (effluent from the lagoons) to the lake for that 

period was 2.5 x 106 kg-d-1. The ionic waste entered the lake via Nine Mile 

Creek (Figure la) until 1981. A portion of the ionic waste was diverted to 
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Che Metropolitan Sewage Treatment Plant (METRO) from 1981 to 1983 for use in the 

removal of phosphorus (tertiary treatment). The complete diversion of the ionic 

waste to METRO began in late 1983. Materials settled in the lagoons are dis

posed of in "wastebeds" located nearby the lake (e.g. within the watershed of 
2 

the lake; Figure la). The waste beds cover an area of approximately 3.6 km and 

3 are estimated to have a volume of 0.069 km . Input of materials from the wastebeds 

to the lake via the groundwater is probable, but no estimates of fluxes have been 

made to date. 

Chlorobenzene was also manufactured at the facility (chlorobenzene 

plant, Figure la). The waste (Semet residue) was disposed of in nearby 

lined ponds located within the lake's watershed (Figure la). Ground water 

in the vicinity of several of these lagoons has been found to be contaminated 

with benzene and associated compounds (chlorobenzenes) (Geraghty and Miller, 

Inc., 1980; 1982), apparently as a result of leakage from the beds. A subse

quent study (Geraghty and Miller, Inc., 1982) documented high concentrations of 

benzene associated compounds in the groundwater between the chlorobenzene plant 

and the lake, and the presence of these materials in three ground water seeps 

that discharge to the lake, and in proximate lake sediments. The present loading 

rate of chlorinated hydrocarbon contamination toward the lake from the chloro

benzene plant via the deep aquifer has been estimated to be 195 g*d (Groundwater 

Technology, 1984a). The loading rate of dissolved hydrocarbons via the shallow 

aquifer has been estimated to be 146 kg*d (Groundwater Technology, 1984b). The' 

feasibility of recovery of the hydrocarbons from the shallow aquifer has been 

evaluated (Groundwater Technology, 1984b). The ionic waste used for tertiary 

treatment at METRO was found to be enriched in chlorobenzene on a single day 

(31 Vig'L dichlorobenzene and 2.1 Ug*L ^ trichlorobenzene, on 19 February, 

1983; Scrudato and Sugatt, 1983). 
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The alkali plant uses the lake as a source of process cooling water. 

There are three intakes for withdrawal of lake water. One is in shallow 

water, at a depth of approximately 3m below the normal lake level; the other 

two are in deeper water at a nearly equal, but uncertain depth (10.7-12.2 m; 

personal communication, plant personnel). Withdrawal from the deeper intakes 

has been preferred because of the colder temperature. However, the upper 

intake was used more in late summer for a number of years to avoid the cor

rosive high concentrations of sulfide that developed in the lower waters. 

In recent years the rate of withdrawal has typically been between 2 and 3 

3 - 1  
m • s . Heated water was discharged back to the lake via a shore discharge 

(East Flume (Figure la)), until 1978. Since that time the heated water has 

been discharged through a multiport diffuser, that extends 900 m offshore 

(Figure la), at a depth of 4.6 m. 

The chlor-alkali plant discharged Hg waste to Onondaga Lake in the 

interval 1946 to 1976. Most of this waste emanated from the two Hg cell chlor-

alkali processes (first one started in 1946, second in 1953; United States 

Environmental Protection Agency, 1973). It is estimated that 75,000 kg of Hg 

'were discharged to the lake from 1946 to 1970 (approximately 5 kg*d ^ from 

1946 to 1953, and 10 kg*d from 1953 to 1970) by the plant (United States 

Environmental Protection Agency, 1973). The loading was reduced by more 

than 95% soon after the U.S. Department of Justice took legal action against 

the facility (one of 10 chlor-alkali plants) in the summer of 1970; further 

reductions were subsequently achieved (Lipe at_ al., 1983). The chlor-alkali 

plant has been the only known significant source of Hg to the lake (United 

States Environmental Protection Agency, 1973) . 
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TABtZ 2 . 

prxKLkSlLITT Or OTOLOGIC KATEHALS* 

pe of Material 

Approximate Range ot 
•draullc Conductivity 

[ compact till. «^»cwred 
borphic and igneous rocka 

<10" a/sec 

Lk loess, silty cl*r«. •ilt7 
all clay loams; lea. permeable 
iff.cone, dolomites," and sandstone; 

oderately permeable till 

J^Q-5 - JLO"' cm/see 

l| sand and ailty aand; sandy 

cSa; loamy aanda; aoderataly 
eraeable limestone, dolomites, and «stone (no karat); moderately 

cured igneous and metaaorphic 

rocka, some coarse till 

10~3 - 10"5 cm/sec 

tel. sand; highly fractured 
ous and metaaorphic rocka; 

erneable basalt and laeas; 

rgt limestone and dolomite 

>10" 3 cm/sac 

srived from: 
, , MlitT of tint-"-'- <" Plow-Through 

Assigned 

Value 

aroua ncaia, 1070 
reere, S..A- and J.A. Cherry, Groundwater, Prentice-Hall, lac.. Hew 

'*) 

ti 

hi 
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DIVISION OF HAZARDOUS WASTE REMEDIATION 
INACTIVE HAZARDOUS WASTE DISPOSAL REPORT i 

^ IFICATION CODE: 2a REGION: 7 SITE CODE: 734020 
• EPA ID: 

, IE OF SITE : Mercury Sediments - Onondaga Lake 
YP.EET ADDRESS: 

f'/N/CITY: COUNTY: ZIP: 
:acuse Onondaga 

»TE TYPE: Open Dump- Structure- Lagoon- Landfill- Treatment Pona-
I MATED SIZE: Acres 

JTE OWNER/OPERATOR INFORMATION: 
• IRENT OWNER NAME 
• IRENT OWNER ADDRESS. 
7v.NER(S) DURING USE... tTRATOR DURING USE. . . 
2RATOR ADDRESS 
HOD ASSOCIATED WITH HAZARDOUS WASTE: From 1946 To 1970 

| IE DESCRIPTION: 
1 liments in nine mile creek, Geddes Brook and portions of Onondaga Lake 

fntain mercury discharged from Chloro-alkali manufacturing plants 
:ated on the western shore of the lake. Mercury cells used to produce 
Lorine were originally placed on line in 1946 at the east plant and 

at the Bridge Street plant. Approximately 20 lbs/day of mercury 

I-s being discharged from the 2 plants prior to 1970. The amount of 
ury deposited is unknown, although tests conducted on sediment 

3. ies in 1972 indicated 90% contained mercury above natural, back-

round concentrations. Phase II study underway. Core samples taken in 
ie Summer 1986, the results are still pending. Additional surface 

v ;er samples were taken too, and the analytical results are also 
-nding. 

i 

i 

i 

i 

rZARDOUS WASTE DISPOSED: Confirmed-X Suspected-
TYPE QUANTITY (units) 

^ercury unknown 

i 

i 
Page 7 139 



TA IV- . 

1986 SAMPLING RESULTS 

S i t e  N a m e :  O n o n d a g a  L a k e  
S u b m i t t e d  b y :  M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 ,  1 9 8 7  

S a m p l e  #  S a m p l e  L o c a t i o n  D a t e  C o l l e c t e d  t e  D i q e s t e d  D a t e  A n a l y z e d  %  D r y  M a s s  

1 0 / 2 4  1 2 / 8 / 8 6  5 4 . 0 9  
1 0 / 2 4  1 2 / 8 / 8 6  4 9 . 9 5  
1 0 / 2 4  1 2 / 8 / 8 6  6 1 . 5 0  
1 0 / 2 4  1 2 / 8 / 8 6  6 0 . 2 8  
0 9 / 2 3  1 2 / 1 8 / 8 6  5 9 . 9 6  
1 0 / 2 7  1 2 / 8 / 8 6  2 5 . 8 4  
1 1 / 0 3  1 2 / 8 / 8 6  2 8 . 6 8  
1 0 / 2 2  1 2 / 8 / 8 6  4 2 . 7 2  
1 0 / 2 2  1 2 / 8 / 8 6  4 9 . 3 2  
1 0 / 2 2  1 2 / 8 / 8 6  5 2 . 9 1  
1 0 / 2 7  1 2 / 8 / 8 6  6 9 . 3 5  
1 0 / 2 7  1 2 / 8 / 8 6  5 8 . 8 4  
1 0 / 2 7  1 2 / 8 / 8 6  4 6 . 0 5  
1 0 / 2 7  1 2 / 8 / 8 6  4 8 . 8 0  
1 2 / 2 3  1 2 / 2 3 / 8 6  4 7 . 1 2  
1 0 / 0 8  1 2 / 1 1 / 8 6  5 3 . 3 3  
1 0 / 0 8  1 2 / 1 1 / 8 6  5 6 . 8 8  
1 0 / 0 8  1 2 / 1 1 / 8 6  5 3 . 6 2  
0 9 / 1 7  1 2 / 1 0 / 8 6  4 6 . 8 2  
0 9 / 1 7  1 2 / 1 0 / 8 6  4 6 . 1 1  
0 9 / 1 7  1 2 / 1 0 / 8 6  5 6 . 9 0  
1 2 / 2 3  1 2 / 2 3 / 8 6  2 3 . 2 2  
1 2 / 2 3  1 2 / 2 3 / 8 6  2 0 . 2 4  
1 2 / 2 3  1 2 / 2 3 / 8 6  3 2 . 5 5  
1 2 / 2 3  1 2 / 2 3 / 8 6  3 7 . 8 4  
1 2 / 2 3  1 2 / 2 3 / 8 6  4 1 . 6 7  
0 9 / 2 9  1 2 / 1 0 / 8 6  2 7 . 4 5  
0 9 / 2 9  1 2 / 1 0 / 8 6  4 7 . 3 6  
0 9 / 2 9  1 2 / 1 0 / 8 6  4 8 . 1 1  
0 9 / 2 9  1 2 / 1 0 / 8 6  5 1 . 2 7  
0 9 / 2 9  1 2 / 1 0 / 8 6  5 5 . 2 7  
1 0 / 2 7  1 2 / 8 / 8 6  2 3 . 6 3  
1 0 / 2 7  1 2 / 8 / 8 6  2 0 . 6 5  
1 0 / 2 7  1 2 / 8 / 8 6  3 3 . 5 8  

P P M  H q - D r y  M a s s  B a s i s  
0 . 3 5  

7 8 6 2 5 6 - 0 1  S - 0 1 - 0 0 - 0 3  0 9 / 1 5 / 8 6  
7 8 6 2 5 6 - 0 2  S - 0 1 - 0 3 - 0 6  
7 8 6 2 5 6 - 0 3  S - 0 1 - 1 2 - 1 8  
7 8 6 2 5 6 - 0 4  S - 0 1 - 2 4 - 3 0  
7 8 6 2 5 6 - 0 5  S - 0 1 - 3 6 - 4 1  
7 8 6 2 5 6 - 0 6  S - O 2 - W - 0 6 -  o o - O A  

7 8 6 2 5 6 - 0 7  S - 0 2 - 0 3 - 0 6  - ' A " / 2 1 / * *  • •  
7 8 6 2 5 6 - 0 8  S - 0 2 - 1 2 - 1 8  
7 8 6 2 5 6 - 0 9  S - 0 2 - 2 4 - 3 0  
7 8 6 2 5 6 - 1 0  S - 0 2 - 3 6 - 3 9  
7 8 6 2 5 6 - 1 1  S - 0 3 - 0 0 - 0 3  
7 8 6 2 5 6 - 1 2  S - 0 3 - 0 3 - 0 6  
7 8 6 2 5 6 - 1 3  S - 0 3 - 1 2 - 1 8  
7 8 6 2 5 6 - 1 4  S - 0 3 - 2 4 - 3 0  
7 8 6 2 5 6 - 1 5  S - 0 3 - 3 6 - 3 9  
7 8 6 2 5 6 - 1 6  S - 0 4 - 0 0 - 0 3  
7 8 6 2 5 6 - 1 7  S - 0 4 - 0 3 - 0 6  
7 8 6 2 5 6 - 1 8  S - 0 4 - 1 2 - 1 8  
7 8 6 2 5 6 - 1 9  S - 0 4 - 2 4 - 3 0  
7 8 6 2 5 6 - 2 0  S - 0 4 - 3 6 - 4 2  
7 8 6 2 5 6 - 2 1  S - 0 4 - 4 8 - 5 4  
7 8 6 2 5 6 - 2 2  S - 0 5 - 0 0 - 0 3  
7 8 6 2 5 6 - 2 3  S - 0 5 - 0 3 - 0 6  
7 8 6 2 5 6 - 2 4  S - 0 5 - 1 2 - 1 8  
7 8 6 2 5 6 - 2 5  S - 0 5 - 2 4 - 3 0  
7 8 6 2 5 6 - 2 6  S - 0 5 - 3 6 - 3 7  
7 8 6 2 5 6 - 2 7  S - 0 6 - 0 0 - 0 3  
7 8 6 2 5 6 - 2 8  S - 0 6 - 0 3 - 0 6  
7 8 6 2 5 6 - 2 9  S - 0 6 - 1 2 - 1 8  
7 8 6 2 5 6 - 3 0  S - 0 6 - 2 4 - 3 0  
7 8 6 2 5 6 - 3 1  S - 0 6 - 3 6 - 4 2  
7 8 6 2 5 6 - 3 2  S - 0 7 - 0 0 - 0 3  
7 8 6 2 5 6 - 3 3  S - 0 7 - 0 3 - 0 6  
7 8 b 2 5 6 - 3 4  S - 0 7 - 1 2 - 1 8  

0 . 3 9  
< 0 . 5  
< 0 . 5  
< 0 . 5  
0 5 . 8 8  
1 1 . 5 9  

< 0 . 5  
< 0 . 5  
<  0 . 5  

0 . 9 3  
0 . 5 9  

< 0 . 5  
<  0 . 5  
<  0 . 5  
< 0 . 5  

0 . 1 7  
<  0 . 5  
< 0 . 5  
<  0 . 5  
<  0 . 5  

1 . 8 4  
4 9 . 2 8  

1 . 1 6  
0 . 1 6  
0 . 2 1  

18.18 
0 . 3 7  
0 . 1 7  

< 0 . 5  
< 0 . 5  
02.81 
2 4 . 0  

1 . 1 6  

J 
O 
V 



I SITE CODE: 734030 

«L DATA AVAILABLE: sediment-X None-rface Water-X Groundwater- Soil- bedimenc ^ 

7ENTI0N OF STANDARDS: Surface Water- Air-
wjier- Drinking Water- Surface 

ACTION: 

•
State- Federal-

Negotiation in Progress- Order Signed-

;AI ACTION: 
!ed_ Under design- In Progress- Completed-

: |F ACTION: 

3HNICAL INFORMATION: 
r«E: not applicable 
DJ T̂ER DEPTH: not applicable 

SMENT OF ENVIRONMENTAL PROBLEMS: 

JL ban was placed on Onondaga LaKe in 1970 because of mercury 

mination of the fish. 

i 

j^ENT OF HEALTH PROBLEMS: 

j c£sfs Potential Pop^n In^i^ion 

J 
ace Soil 

neater 

a^e Water 

.th Department Site Inspection Date 

[(•PAL WASTE ID: 

Potentially 
Need for 

Page 7 - 140 
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TABLE -I 

(continued) 

S i t e  N a m e :  O n o n d a g a  L a k e  
S u b m i t t e d  b y :  M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 ,  1 9 8 7  

S a m p l e  #  S a m p l e  L o c a t i o n  • 1 1 

7 8 6 2 5 6 - 3 5  S - 0 7 - 2 4 - 3 0  
7 8 6 2 5 6 - 3 6  S - 0 7 - 3 6 - 4 2  
7 8 6 2 5 6 - 3 7  S - 0 8 - 0 0 - 0 3  
7 8 6 2 5 6 - 3 8  S - 0 8 - 0 3 - 0 6  
7 8 6 2 5 6 - 3 9  S - 0 8 - 1 2 - 1 8  
7 8 6 2 5 6 - 4 0  S - 0 8 - 2 4 - 3 0  
7 8 6 2 5 6 - 4 1  S - 0 8 - 3 6 - 4 2  
7 8 6 2 5 6 - 4 2  S - 0 9 - 0 0 - 0 3  
7 8 6 2 5 6 - 4 3  S - 0 9 - 0 3 - 0 6  
7 8 6 2 5 6 - 4 4  S - 0 9 - 1 2 - 1 8  
7 8 6 2 5 6 - 4 5  S - 0 9 - 2 4 - 3 0  
7 8 6 2 5 6 - 4 6  S - 0 9 - 3 6 - 4 2  
7 8 6 2 5 5 - 0 1  S - 1 0 - 0 0 - 0 3  
7 8 6 2 5 5 - 0 2  S - 1 0 - 0 3 - 0 6  
7 8 6 2 5 5 - 0 3  S - 1 0 - 1 2 - 1 8  
7 8 6 2 5 5 - 0 4  S - 1 0 - 2 4 - 3 0  
7 8 6 2 5 5 - 0 5  S - 1 0 - 3 6 - 4 2  
7 8 6 2 5 5 - 0 6  S - 1 0 - 4 8 - 5 3  
7 8 6 2 5 6 - 4 7  S - 1 1 - 0 0 - 0 3  
7 8 6 2 5 6 - 4 8  S - 1 1 - 0 3 - 0 6  
7 8 6 2 5 6 - 4 9  S - 1 1 - 1 2 - 1 8  
7 8 6 2 5 6 - 5 0  S - 1 1 - 2 4 - 3 0  
7 8 6 2 5 6 - 5 1  S - 1 1 - 3 6 - 4 1  
7 8 6 2 5 6 - 5 2  S - 1 2 - 0 0 - 0 3  
7 8 6 2 5 6 - 5 3  S - 1 2 - 0 3 - 0 6  
7 8 6 2 5 6 - 5 4  S - 1 2 - 1 2 - 1 8  
7 8 6 2 5 6 - 5 5  S - 1 2 - 2 4 - 3 0  
7 8 6 2 5 6 - 5 6  S - 1 2 - 3 6 - 3 7  
7 8 6 2 5 6 - 5 7  S - 1 3 - 0 0 - 0 3  
7 8 6 2 5 6 - 5 8  S - 1 3 - 0 3 - 0 6  
7 8 6 2 5 6 - 5 9  S - 1 3 - 1 2 - 1 8  
7 8 6 2 5 6 - 6 0  S - 1 3 - 2 4 - 3 0  
7 8 6 2 5 6 - 6 1  S - 1 5 - 0 0 - 0 3  
7 8 6 2 5 6 - 6 2  S - 1 5 - 0 3 - 0 6  

D a t e  C o l l e c t e d  D a t e  D i g e s t e d  

0 9 / 1 5 / 8 6  1 0 / 2 7  
1 0 / 2 7  
1 0 / 0 9  
1 0 / 2 4  
1 0 / 2 4  
1 1 / 0 3  
1 0 / 2 4  
10/02 
1 0 / 0 2  
1 0 / 0 2  
10/02 
10/02 
10/16 
10/16 
0 9 / 2 9  
0 9 / 2 9  
0 9 / 2 9  
0 9 / 2 9  
0 9 / 2 3  
0 9 / 2 5  
0 9 / 2 5  
0 9 / 2 3  
0 9 / 2 5  
11/08 
1 0 / 2 8  
1 0 / 2 8  
1 0 / 2 8  
1 0 / 2 8  
10/06 
10/06 
1 2 / 2 3  
1 2 / 2 3  
0 9 / 1 7  
0 9 / 1 7  

nahP Analyzed % D r v  M a s s  P P M  H g - D r y  M a s s  B a s _  
"  - < 0 . 5  1 2 / 8 / 8 6  4 0 .  5 1  

1 2 / 8 / 8 6  4 2 .  2 9  
1 2 / 1 1 / 8 6  2 3 .  9 2  
1 2 / 8 / 8 6  3 7 .  9 2  
1 2 / 8 / 8 6  3 8 .  8 3  
1 2 / 8 / 8 6  4 1 .  0 6  
1 2 / 8 / 8 6  4 4 .  9 1  
1 2 / 1 6 / 8 6  2 4 .  5 9  
1 2 / 1 8 / 8 6  2 4 .  0 0  
1 2 / 1 6 / 8 6  3 6 .  4 6  
Lab A c c i d e n t  3 9 .  2 7  
1 2 / 1 5 / 8 6  4 4 .  1 3  
1 2 / 1 5 / 8 6  5 3 .  . 5 9  
1 2 / 1 5 / 8 6  5 0 .  . 9 3  
1 2 / 1 8 / 8 6  5 5 .  , 0 7  
1 2 / 1 8 / 8 6  5 6 .  . 4 1  
1 2 / 1 8 / 8 6  6 3 .  . 4 9  
1 2 / 1 8 / 8 6  6 3 ,  . 7 8  
1 2 / 1 2 / 8 6  3 0 ,  . 5 3  
1 2 / 1 8 / 8 6  3 3  . 2 4  
1 2 / 1 2 / 8 6  4 1  . 2 2  
1 2 / 1 6 / 8 6  4 6  . 7 6  
1 2 / 1 6 / 8 6  4 9  . 2 4  
1 2 / 0 9 / 8 6  6 0  . 7 6  
1 2 / 0 9 / 8 6  6 0  . 0 6  
1 2 / 0 9 / 8 6  5 1  . 2 4  
1 2 / 0 9 / 8 6  5 7  . 7 8  
1 2 / 0 9 / 8 6  5 4  . 8 2  
1 2 / 1 5 / 8 6  5 1  . 3 8  
1 2 / 1 5 / 8 6  5 1  . 8 2  
1 2 / 2 3 / 8 6  5 0  . 8 1  
1 2 / 2 3 / 8 6  5 3  . 4 7  
1 2 / 1 0 / 8 6  4 4  . 1 6  
1 2 / 1 0 / 8 6  4 7  . 2 0  

< 0 . 5  
2 0 . 3 4  

0 . 2 4  
< 0 . 5  
< 0 . 5  
< 0 . 5  
0 2 . 3 3  
2 8 . 9 9  

0 . 2 3  

< 0 . 5  
< 0 . 5  
<  0 . 5  
<  0 . 5  
<  0 . 5  
<  0 . 5  
<  0 . 5  

1 1 . 2 7  
2 8 . 9 9  

0 . 2 3  
< 0 . 5  
<  0 . 5  

0 2 . 8 2  
0 1 . 2 0  

<  0 . 5  
<  0 . 5  
< 0 . 5  
01.08 V 

< 0 . 5  
<  0 . 5  0  

<  0 . 5  f  
0 2 . 0 4  
0 1 . 0 5  

rz 



S i t e  N a m e :  O n o n d a g a  L a k e  
S u b m i t t e d  b y :  M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 ,  1 9 8 7  

S a m p l e  #  S a m p l e  L o c a t i o n  D a t e  C o l l e c t e d  
7 8 6 2 5 6 - 6 3  
7 8 6 2 5 6 - 6 4  
7 8 6 2 5 6 - 6 5  
7 8 6 2 5 6 - 6 6  
7 8 6 2 5 6 - 6 7  
7 8 6 2 5 6 - 6 8  
7 8 6 2 5 6 - 6 9  
7 8 6 2 5 6 - 7 0  
7 8 6 2 5 6 - 7 1  
7 8 6 2 5 6 - 7 2  
7 8 6 2 5 6 - 7 3  
7 8 6 2 5 6 - 7 4  
7 8 6 2 5 6 - 7 5  
7 8 6 2 5 6 - 7 6  
7 8 6 2 5 6 - 7 7  
7 8 6 2 5 6 - 7 8  
7 8 6 2 5 6 - 7 9  
7 8 6 2 5 6 - 8 0  
7 8 6 2 5 6 - 8 1  
7 8 6 2 4 8 - 0 2  
7 8 6 2 4 8 - 0 3  
7 8 6 2 4 8 - 0 4  
7 8 6 2 4 8 - 0 5  
7 8 6 2 5 6 - 8 1  
7 8 6 2 5 6 - 8 2  
7 8 6 2 5 6 - 8 3  
7 8 6 2 5 6 - 8 4  
7 8 6 2 5 6 - 8 5  
7 8 6 2 5 6 - 8 6  
7 8 6 2 5 6 - 8 7  
7 8 6 2 5 6 - 8 8  
7 8 6 2 5 6 - 8 9  
7 8 6 2 5 6 - 9 0  
7 8 6 2 5 6 - 9 1  

S  - 1 5 -
S - 1 5 -
S  - 1 5 -
S  - 1 6  -
S  - 1 6  
S  - 1 6  
S  - 1 6  
S  - 1 6  -
S - 1 7 -
S - 1 7 -
S - 1 7 -
S - 1 7  
S - 1 7 -
S  - 1 8 -
S  - 1 8 -
S - 1 8 -
S - 1 8 -
S  - 1 8 -
S - 1 9 -
S - 1 9  
S - 1 9 -
S - 1 9  
S - 1 9  
S - 2 0  
S - 2 0  
S - 2 0  
S - 2 0  
S - 2 0  
S  -  2 1  
S  -  2 1  
S  -  2 1  
S  -  2 1  
S  -  2 1  
S  -  2  2  

1 2 - 1 8  
2 4 - 3 0  
3 6 - 4 2  
0 0 - 0 3  
0 3 - 0 6  
1 2 - 1 8  
2 4 - 3 0  
3 6 - 4 0  
0 0 - 0 3  
0 3 - 0 6  
1 2 - 1 8  
2 4 - 3 0  
3 6 - 4 0  
0 0 - 0 3  
0 3 - 0 6  
1 2 - 1 8  
2 4 - 3 0  
3 6 - 4 1  
0 0 - 0 3  
0 3 - 0 6  
1 2 - 1 8  
• 2 4 - 3 0  
• 3 6 - 4 2  
• 0 0 - 0 3  
• 0 3 - 0 6  
• 1 2 - 1 8  
- 2 4 - 3 0  
- 3 6 - 4 2  
- 0 0 - 0 3  
- 0 3 - 0 6  
- 1 2 - 1 8  
- 2 4 - 3 0  
- 3 6 - 4 1  

0 0 - 0 3  

9 / 1 5 / 8 6  

tab: iv-i 
(continued) 

D a t e  D i g e s t e d  D a t e  A n a l y z e d  %  D r y  M a s s  P P M  H g - D r y  M a s s  B a s i s  

0 9 / 1 9  
0 9 / 1 7  
1 1 / 0 3  
1 2 / 2 3  
1 2 / 2 3  
1 2 / 2 3  
1 2 / 2 3  
1 2 / 2 3  
0 9 / 2 9  
0 9 / 2 9  
0 9 / 2 9  
0 9 / 2 9  
0 9 / 2 5  
1 0 / 0 7  
1 0 / 0 7  
10/06 
1 0 / 0 7  
10/06 
0 9 / 1 7  
0 9 / 1 7  
0 9 / 1 7  
0 9 / 1 7  
0 9 / 1 9  
10/22 
10/22 
1 1 / 0 3  
1 0 / 2 2  
0 9 / 2 9  
10/06 
10/06 
10/06 
10/06 
10/06 
0 9 / 2 5  

1 2 / 1 0 / 8 6  
1 2 / 1 0 / 8 6  
1 2 / 0 9 / 8 6  
1 2 / 2 3 / 8 6  
1 2 / 2 3 / 8 6  
1 2 / 2 3 / 8 6  
1 2 / 2 3 / 8 6  
1 2 / 2 3 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 6 / 8 6  
1 2 / 1 6 / 8 6  
1 2 / 1 6 / 8 6  
12/16/86 
1 2 / 1 6 / 8 6  
1 2 / 1 0 / 8 6  
1 2 / 1 0 / 8 6  
1 2 / 1 0 / 8 6  
1 2 / 1 0 / 8 6  
1 2 / 1 0 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 9 / 8 6  
1 2 / 0 9 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 6 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 6 / 8 6  
1 2 / 1 6 / 8 6  
1 2 / 1 8 / 8 6  

4 3  
4 3 .  
5 2 .  
6 3 .  
5 8 ,  
5 1 ,  
5 8 ,  
60 
68 
7 2  
68 
6 7  
6 9  
2 4  
21 
3 5  
4 0  
4 1  
5 2  
5 2  
60 
6 2  
3 8  
66 
6 4  
6 3  
6 5  
5 7  
26 
28 
3 1  
3 8  
4 2  
2 4  

9 4  
, 7 3  
. 2 9  
. 7 3  
. 4 4  
. 9 3  
. 6 2  
. 7 9  
. 9 6  
. 2 5  
. 5 4  
. 7 8  
. 7 4  
. 9 6  
. 5 8  
. 4 8  
. 1 7  
. 5 0  
. 8 5  
. 8 2  
.80 
. 8 0  
. 6 9  
. 5 4  
. 4 2  
. 2 9  
.80 
. 9 5  
.11 
. 8 6  
. 7 5  
. 6 2  
. 0 8  
. 8 9  

3 3 .  
08. 

0 .  
0 2 .  
01.  
01.  
01.  
01.  

0 .  
0 .  
0 .  
0 .  
0 .  

01.  
5 3 .  
01.  
<ro. 
-c 0. 
<0. 
< 0 .  

<0. 
^0 
<0 
0 
0 
0 

^ 0 
^ 0 
02 
01 
0 4  

0  
0  

^ 0 

3 3  
4 2  
3 6  
7 1  
0 9  
4 2  
5 9  
1 4  
6 2  
3 8  
5 2  
5 8  
3 7  
6 4  

. 5 7  

. 8 7  

. 5  

. 5  

. 5  

. 5  

. 5  

. 5  
. 5  
. 5 8  
. 6 2  
. 1 4  
. 5  
. 5  
. 0 7  
. 4 5  
. 1 1  
. 6 8  
. 2 2  
. 5  

V 
A 

O 

r 



S i t e  N a m e :  O n o n d a g a  L a k e  
S u b m i t t e d  b y :  M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 .  1 9 8 7  

S a m p l e  #  S a m p l e  L o c a t i o n  D a t e  C o l l e c t e d  

7 8 6 2 5 6 - 9 2  S - 2 2 - 0 3 - 0 6  9 / 1 5 / 8 6  
7 8 6 2 5 6 - 9 3  S - 2 2 - 1 2 - 1 8  II 

7 8 6 2 5 6 - 9 4  S - 2 2 - 2 4 - 3 0  II 

7 8 6 2 5 6 - 9 5  S - 2 2 - 3 6 - 4 2  II 

7 8 6 2 5 6 - 9 6  S - 2 2 4 8 - 5 4  II 

7 8 6 2 5 6 - 9 7  S - 2 3 - 0 0 - 0 3  II 

7 8 6 2 5 6 - 9 8  S - 2 3 - 0 3 - 0 6  II 

7 8 6 2 5 6 - 9 9  S - 2 3 - 1 2 - 1 8  II 

7 8 6 2 5 6 - 1 0 0  S - 2 3 - 2 4 - 3 0  II 

7 8 6 2 5 6 - 1 0 1  S - 2 3 - 3 6 - 4 2  II 

7 8 6 2 5 6 - 1 0 2  S - 2 4 - 0 0 - 0 3  II 

7 8 6 2 5 6 - 1 0 3  S - 2 4 - 0 3 - 0 6  II 

7 8 6 2 5 6 - 1 0 4  S - 2 4 - 1 2 - 1 8  II 

7 8 6 2 5 6 - 1 0 5  S - 2 4 - 2 4 - 3 0  II 

7 8 6 2 5 6 - 1 0 6  S - 2 4 - 3 6 - 4 2  II 

7 8 6 2 5 6 - 1 0 7  S - 2 5 - 0 0 - 0 3  II 

7 8 6 2 5 6 - 1 0 8  S - 2 5 - 0 3 - 0 6  II 

7 8 6 2 5 6 - 1 0 9  S - 2 5 - 1 2 - 1 8  
II 

7 8 6 2 5 6 - 1 1 0  S - 2 5 - 2 4 - 3 0  
II 

7 8 6 2 5 6 - 1 1 1  S - 2 5 - 3 6 - 4 2  
II 

7 8 6 2 5 6 - 1 1 2  S - 2 5 - 4 8 - 5 4  II 

7 8 6 2 5 6 - 1 1 3  S - 2 7 - 0 0 - 0 3  II 

7 8 6 2 5 6 - 1 1 4  S - 2 7 - 0 3 - 0 6  II 

7 8 6 2 5 6 - 1 1 5  S - 2 7 - 1 2 - 1 8  II 

7 8 6 2 5 6 - 1 1 6  S - 2 7 - 2 4 - 3 0  II 

7 8 6 2 5 6 - 1 1 7  S - 2 7 - 3 6 - 4 2  II 

7 8 6 2 5 6 - 1 1 8  S - 2 7 - 4 8 - 5 4  II 

7 8 6 2 4 8 - 0 6  S - 2 8 - 0 0 - 0 3  II 

7 8 6 2 4 8 - 0 7  S - 2 8 - 0 3 - 0 6  II 

7 8 6 2 4 8 - 0 8  S - 2 8 - 1 2 - 1 8  II 

7 8 6 2 4 8 - 0 9  S - 2 8 - 2 4 - 3 0  II 

7 8 6 2 5 6 - 1 1 9  S - 3 0 - 0 0 - 0 3  II 

7 8 6 2 5 6 - 1 2 0  S - 3 0 - 0 3 - 0 6  II 

7 8 6 2 5 6 - 1 2 1  S - 3 0 - 1 2 - 1 8  II 

i - A B I  M- I  

(continued) 

D a t e  D i g e s t e d  D a t e  A n a l y z e d  

0 9 / 2 4  1 2 / 1 8 / 8 6  
0 9 / 2 3  1 2 / 1 2 / 8 6  
0 9 / 2 4  1 2 / 1 8 / 8 6  
0 9 / 2 4  1 2 / 1 8 / 8 6  
0 9 / 2 4  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 5  1 2 / 1 8 / 8 6  
0 9 / 2 5  1 2 / 1 8 / 8 6  
1 0 / 0 9  1 2 / 1 1 / 8 6  
1 0 / 0 9  1 2 / 1 1 / 8 6  
1 0 / 0 9  1 2 / 1 1 / 8 6  
1 0 / 1 5  1 2 / 1 2 / 8 6  
1 0 / 0 9  1 2 / 1 1 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
0 9 / 2 9  1 2 / 1 8 / 8 6  
1 0 / 0 8  1 2 / 1 1 / 8 6  
1 0 / 0 8  1 2 / 1 1 / 8 6  
1 0 / 0 8  1 2 / 1 2 / 8 6  
1 0 / 0 8  1 2 / 1 1 / 8 6  
1 0 / 0 8  1 2 / 1 1 / 8 6  
1 0 / 0 8  1 2 / 1 1 / 8 6  
0 9 / 1 7  1 2 / 1 0 / 8 6  
0 9 / 1 7  1 2 / 1 0 / 8 6  
0 9 / 1 9  1 2 / 1 0 / 8 6  
0 9 / 1 9  1 2 / 1 0 / 8 6  
0 9 / 2 5  1 2 / 1 8 / 8 6  
0 9 / 2 5  1 2 / 1 8 / 8 6  
0 9 / 2 4  1 2 / 1 8 / 8 6  

X D r y  M a s s  P P M  H g - D r y  M a s s  B a s i s  

1 9 . 0 8  <  0 . 5  
3 3 . 1 2  0 . 2 8  
2 3 . 5 9  < 0 . 5  
2 3 . 6 7  < 0 . 5  
2 9 . 1 7  < 0 . 5  
4 8 . 5 5  0 . 5 6  
5 4 . 7 3  0 . 7 8  
5 7 . 9 8  <  0 . 5  
6 0 . 7 0  < 0 . 5  
5 6 . 3 2  < 0 . 5  
2 2 . 9 8  0 1 . 5 4  
2 0 . 6 1  1 4 . 2 9  
3 6 . 5 3  0 . 8 5  
3 9 . 3 8  <  0 . 5  
4 4 . 7 5  <  0 . 5  
4 5 . 6 6  0 1 . 1 0  
3 3 . 4 1  0 . 5 4  
3 3 . 0 1  <  0 . 5  
3 6 . 4 0  <  0 . 5  
3 3 . 6 7  <  0 . 5  
3 2 . 9 0  <  0 . 5  
2 5 . 3 8  0 3 . 1 7  
2 2 . 2 2  3 2 . 0 0  
3 3 . 9 3  0 . 2 7  
3 8 . 9 9  <  0 . 5  
4 0 . 6 9  0 1 . 8 5  
4 4 . 4 4  <  0 . 5  
6 2 . 8 6  0 1 . 2 7  
5 8 . 9 4  0 1 . 4 6  
6 1 . 6 8  - <  0 . 5  
6 2 . 9 6  <  0 . 5  
5 8 . 6 3  0 1 . 6 0  
4 7 . 3 4  < 0 . 5  
5 3 . 5 9  < 0 . 5  



(continued) 

S i t e  Name: O n o n d a g a  L a k e  
S u b m i t t e d  by: M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 .  1 9 8 7  

S a m p l e  #  S a m p l e  l o c a t i o n  D a t e  C o l l e c t e d  D a t e  D i g e s t e d  

7 8 6 2 5 6 - 1 2 2  S - 3 0 - 2 4 - 3 0  9 / 1 5 / 8 6  0 9 / 2 5  
7 8 6 2 5 7 - 0 1  S - 3 0 - 3 6 - 4  2  (  ° 9 / ^  

7 8 6 2 5 6 - 1 2 3  S - 3 1 - 0 0 - 0 3  ( i  ^  

7 8 6 2 5 6 - 1 2 4  S - 3 1 - 0 3 - 0 6  n  
7 8 6 2 5 6 - 1 2 5  S - 3 1 - 1 2 - 1 8  ^  
7 8 6 2 5 6 - 1 2 6  S - 3 1 - 2 4 - 3 0  0 ^  
7 8 6 2 5 6 - 1 2 7  S - 3 1 - 3 6 - 4 2  "  ] 0 / 0 9  
7 8 6 2 5 6 - 1 2 8  S - 3 1 - 4 8 - 5 0  
7 8 6 2 5 6 - 1 2 9  S - 3 3 - 0 0 - 0 3  "  
7 8 6 2 5 6 - 1 3 0  S - 3 3 - 0 3 - 0 6  
7 8 6 2 5 6 - 1 3 1  S - 3 3 - 1 2 - 1 8  0 / 0 2  
7 8 6 2 5 6 - 1 3 2  S - 3 3 - 2 4 - 3 0  ^  
7 8 6 2 5 6 - 1 3 3  S - 3 3 - 3 6 - 4 2  0 / 0 8  
7 8 6 2 5 6 - 1 3 4  S - 3 3 - 4 8 - 5 1  0 / 0 8  
7 8 6 2 5 6 - 1 3 5  S - 3 5 - 0 0 - 0 3  n  J / 0 3  
7 8 6 2 5 6 - 1 3 6  S - 3 5 - 0 3 - 0 6  ] ° / 2  
7 8 6 2 5 6 - 1 3 7  S - 3 5 - 1 2 - 1 8  0 / 2 8  
7 8 6 2 5 6 - 1 3 8  S - 3 5 - 2 4 - 3 0  n  0 / 2 8  
7 8 6 2 5 6 - 1 3 9  S - 3 5 - 3 6 - 4 2  h  1 ° / 2  
7 8 6 2 5 6 - 1 4 0  S - 3 5 - 4 8 - 5 1  m  J O /  
7 8 6 2 5 5 - 0 7  S - 3 6 - 0 0 - 0 3  n  0 9 / 1  
7 8 6 2 5 5 - 0 8  S - 3 6 - 0 3 - 0 6  0 9 / 1  
7 8 6 2 5 5 - 0 9  S - 3 6 - 1 2 - 1 8  0 9 /  /  
7 8 6 2 5 5 - 1 0  S - 3 6 - 2 4 - 3 0  u  0 / J 6  
7 8 6 2 5 6 - 1 4 1  S - 3 9 - 0 0 - 0 3  (  ] 0 / 2  
7 8 6 2 5 6 - 1 4 2  S - 3 9 - 0 3 - 0 6  ' 0 / 2 4  
7 8 6 2 5 6 - 1 4 3  S - 3 9 - 1 2 - 1 8  J / 0 ^  
7 8 6 2 5 6 - 1 4 4  S - 3 9 - 2 4 - 2 7  „  ] 0 / 2 4  
7 8 6 2 5 5 - 1 1  S - 4 0 - 0 0 - 0 3  0 / 8  
7 8 6 2 5 5 - 1 2  S - 4 0 - 0 3 - 0 6  „  ] 0 / 1 b  
7 8 6 2 5 5 - 1 3  S - 4 0 - 1 2 - 1 7  J 0 / ] °  
7 8 6 2 5 6 - 1 4 5  S - 4 1 - 0 0 - 0 3  0 9 / 1 7  

7 8 6 2 5 6 - 1 4 6  S - 4 1 - 0 3 - 0 6  0 9 / 1 9  

7 8 6 2 5 6 - 1 4 7  S - 4 1 - 1 2 - 1 8  ° 9 / 1 9  

uate  Analyzed 

1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
L a b  A c c i d e n t  
1 2 / 1 2 / 8 6  
1 2 / 1 2 / 8 6  
12/12/86 
1 2 / 1 2 / 8 6  
1 2 / 1 2 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
1 2 / 1 8 / 8 6  
12/11/86 
1 2 / 1 6 / 8 6  
1 2 / 1 1 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 1 1 / 8 6  
1 2 / 1 1 / 8 6  
1 2 / 1 1 / 8 6  
1 2 / 1 5 / 8 6  
1 2 / 0 9 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 8 / 8 6  
1 2 / 0 9 / 8 6  
1 2 / 1 5 / 8 6  
1 2 / 1 5 / 8 6  
1 2 / 1 5 / 8 6  
1 2 / 1 2 / 8 6  
1 2 / 1 2 / 8 6  
1 2 / 1 2 / 8 G  

X D r v  M a s s  P P M  H q - D r y  M a s s  B a s i s  

5 2 . 8 2  < 0 . 5  
5 7 . 1 0  < 0 . 5  
3 0 . 4 2  
3 1 . 5 5  0 . 2 9  
4 0 . 3 2  < 0 . 5  
4 1 . 5 6  < 0 . 5  
4 8 . 1 0  < 0 . 5  
4 7 . 2 1  < 0 . 5  
1 4 . 6 9  5 0 . 0 0  
1 9 . 4 0  3 7 . 0 4  
3 3 . 7 6  0 1 . 3 5  
4 1 . 6 8  0 . 2 2  
4 4 . 1 8  < 0 . 5  
4 3 . 0 7  < 0 . 5  
3 6 . 3 1  0 1 . 7 2  
2 9 . 7 0  0 2 . 4 2  
3 2 . 1 5  0 8 . 5 7  
3 4 . 7 5  1 0 . 1 3  
4 5 . 0 5  0 8 . 7 0  
4 4 . 9 8  0 2 . 6 4  
3 1 !  5 8  0 . 6 2  
6 3 . 1 4  0 . 4 0  
6 1 . 1 7  0 . 1 4  
5 4 . 7 6  0 1 . 0 3  
3 6 . 9 4  8 5 . 3 7  ^  
5 1 . 4 3  1 4 . 5 6  ^ 0  
4 5 . 9 0  1 5 . 3 1  
4 5 . 2 4  1 6 . 4 8  Q  
3 3 . 7 2  0 2 . 2 5  J H  
3 3 . 2 5  0 1 . 3 /  
3 8 . 8 2  0 . 5 O  k  
28.33 03.23 <8*. 
25.09 13.5C 
3 9 . 3 0  0 . 2 2  (  



TAbbt I' 

(continued) 

S i t e  N a m e :  O n o n d a g a  L a k e  
S u b m i t t e d  b y :  M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 .  1 9 8 7  

c-..npia M S a m p l e  L o c a t i o n  D a t e  C o l l e c t e d  D a t e  D i g e s t e d  

7 8 6 2 5 6 - 1 4 8  S - 4 1 - 2 4 - 3 0  9 / 1 5 / 8 6  0 9 / 1 7  
7 8 6 2 5 6 - 1 4 9  S - 4 1 - 3 6 - 4 2  0 9 / 7  
7 8 6 2 5 5 - 1 4  S - 4 2 - 0 0 - 0 3  0 / 6  
7 8 6 2 5 5 - 1 5  S - 4 2 - 0 3 - 0 6  0 / 6  
7 8 6 2 5 5 - 1 6  S - 4 2 - 1 2 - 1 8  0 / 6  
7 8 6 2 5 5 - 1 7  S - 4 2 - 2 4 - 3 0  0 / 6  
7 8 6 2 5 5 - 1 8  S - 4 2 - 3 6 - 4 2  0 / 6  
7 8 6 2 5 5 - 1 9  S - 4 2 - 4 8 - 5 4  ; ;  
7 8 6 2 5 6 - 1 5 0  S - 4 3 - 0 0 - 0 3  ^ 0 / 2 2  
7 8 6 2 5 6 - 1 5 1  S - 4 3 - 0 3 - 0 6  1 0 / 2 2  
7 8 6 2 5 6 - 1 5 2  S - 4 3 - 1 2 - 1 8  J 0 / 2 2  
7 8 6 2 5 6 - 1 5 3  S - 4 3 - 2 4 - 3 0  J ° / "  
7 8 6 2 5 6 - 1 5 4  S - 4 3 - 3 6 - 4 1  n / 1 D / Q ( ;  n q / ? ?  
7 8 6 2 5 8 - 0 1  S - 3 7 - 0 0 - 0 3  9 / 1 8 / 8 6  0 9 / 2 2  
7 8 6 2 5 8 - 0 2  S - 3 7 - 0 3 - 0 6  0 9 / 2 2  
7 8 6 2 5 8 - 0 3  S - 3 7 - 1 2 - 1 8  £ 9 / 2 2  
7 8 6 2 5 8 - 0 4  S - 3 7 - 2 4 - 3 0  ;  0 9 / 2 2  
7 8 6 2 5 8 - 0 5  S - 3 7 - 3 6 - 4 2  (  0 9 / 2 2  
7 8 6 2 5 8 - 0 6  S - 2 6 - J 3 3 * ^  0 0  -  o 3  0 9 / 2 2  
7 8 6 2 5 8 - 0 7  S - 2 6 - 0 3 - 0 6  a / x t / a s  »  0 9 / 2 2  
7 8 6 2 5 8 - 0 8  S - 2 6 - 1 2 - 1 8  0 9 / 2 2  
7 8 6 2 5 8 - 0 9  S - 2 6 - 2 4 - 3 0  0 9 / "  
7 8 6 2 5 8 - 1 0  S - 2 6 - 3 6 - 4 2  0 9 / 2 2  
7 8 6 2 5 8 - 1 1  S - 2 6 - 4 8 - 5 4  0 9 / 2  
7 8 6 2 5 8 - 1 2  S - 3 4 - 0 0 ^ 0 3  0 9 / 2 4  
7 8 6 2 5 8 - 1 3  S - 3 4 - 0 3 - 0 6  0 9 / "  
7 8 6 2 5 8 - 1 4  S - 3 4 - 1 2 - 1 8  0 9 / 2 3  
7 8 6 2 5 8 - 1 5  S - 3 4 - 2 4 - 3 0  0 9 / 2 3  
7 8 6 2 5 8 - 1 6  S - 3 4 - 3 6 - 4 2  0 9 / 2 4  
7 8 6 2 5 8 - 1 7  S - 3 2 - 0 0 - 0 3  0 9 / "  
7 8 6 2 5 8 - 1 8  S - 3 2 - 0 3 - 0 6  .  0 9 / 2 2  
7 8 6 2 5 8 - 1 9  S - 3 2 - 1 2 - 1 8  ;  0 9 / "  
7 8 6 2 5 8 - 2 0  S - 3 2 - 2 4 - 3 0  0 9 / 2 3  
7 8 6 2 5 8 - 2 1  S - 3 2 - 3 6 - 4 2  ° 9 / "  

A n a l y z e d  t D r v  M a s s  P P M  H g - D r y  M a s s  

1 2 / 1 2 / 8 6  3 8 . 4 8  0 . 8 8  
1 2 / 1 2 / 8 6  3 4 . 3 3  < 0 . 5  
1 2 / 1 5 / 8 6  4 9 . 4 9  < 0 . 5  
1 2 / 1 5 / 8 6  5 3 . 8 1  < 0 . 5  
1 2 / 1 5 / 8 6  5 1 . 3 4  < 0 . 5  
1 2 / 1 5 / 8 6  5 6 . 1 6  < 0 . 5  
1 2 / 1 5 / 8 6  5 3 . 3 0  < 0 . 5  
1 2 / 1 5 / 8 6  5 5 . 4 7  < 0 . 5  
1 2 / 0 8 / 8 6  3 4 . 5 5  0 1 . 0 7  
1 2 / 0 8 / 8 6  3 1 . 1 3  2 1 . 9 2  
1 2 / 0 8 / 8 6  3 0 . 5 8  0 . 3 2  
1 2 / 0 8 / 8 6  4 3 . 5 3  0 - 7 3  
1 2 / 0 8 / 8 6  3 7 . 8 7  0 . 2 5  
1 2 / 1 0 / 8 6  7 4 . 3 9  < 0 . 5  
1 2 / 1 0 / 8 6  7 5 . 9 6  < 0 - 5  
1 2 / 1 0 / 8 6  7 3 . 0 6  < 0 . 5  
1 2 / 1 0 / 8 6  5 9 . 8 0  < 0 . 5  
1 2 / 1 1 / 8 6  6 1 . 0 4  < 0 . 5  
1 2 / 1 1 / 8 6  2 5 . 1 1  < 0 - 5  
1 2 / 1 1 / 8 6  3 0 . 0 0  < 0 . 5  
1 2 / 1 1 / 8 6  2 8 . 0 9  < 0 . 5  
1 2 / 1 1 / 8 6  2 9 . 5 0  < 0 . 5  
1 2 / 1 1 / 8 6  3 4 . 7 0  < 0 . 5  
1 2 / 1 1 / 8 6  5 8 . 5 2  < 0 . 5  
1 2 / 1 1 / 8 6  5 4 . 4 7  < 0 . 5  
1 2 / 1 1 / 8 6  5 5 . 8 7  < 0 . 5  
1 2 / 1 1 / 8 6  6 1 . 4 0  < 0 . 5  
1 2 / 1 1 / 8 6  6 3 . 0 9  < 0 . 5  
1 2 / 1 1 / 8 6  5 3 . 0 3  < 0 . 5  
1 2 / 1 1 / 8 6  4 2 . 2 7  0 . 2 2  
1 2 / 1 1 / 8 6  5 9 . 3 9  0 1 . 4 9  
1 2 / 1 1 / 8 6  5 6 . 9 5  0 1 . / Z  
1 2 / 1 1 / 8 6  5 7 . 0 1  0 . 1 6  
1 2 / 1 1 / 8 6  6 2 . 7 5  < 0 . 5  
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S i t e  N a m e :  O n o n d a g a  L a k e  
S u b m i t t e d  b y :  M i c h e l e  G a l v i n  
D a t e  R e p o r t e d  J a n u a r y  2 7 .  1 9 8 /  

S a m p l e  »  S a m p l e  L o c a ^ o n  D a t e _ C o i ] j J c t e d  
n a t e  D i g e s t e d  D a t e  A n a l y z e d — %  D r y  M a s s .  

7 8 6 2 5 9 - 0 1  

7 8 6 2 5 9 - 0 2  

7 8 6 2 5 9 - 0 3  

7 8 6 2 5 9 - 0 4  

W - 0 1 - 0 5 - 0 5  
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CNONDAOA U-uiVix I L^\ 
DIVISION OF E^VRFCINMEOTAL HEALTH ^ ^ \^0/ 

Mailing Mdress 
P.O. Box 190, Syracuse, New York 13215-0190 

Location 
4894 Onondaga Road 

JAMAS R. MILLAR, M.O., M.H 
.• Goals. P . E . .  Commissioner o f  Health 

stant Commissioner 

October 31, 1988 

Mr. William Bradford, M . S .  
Engineering - Science, Incorporated 
290 Elwood Davis Road 
Liverpool, New York 13088 

Re: Groundwater usage in the vicinity 
of Onondaga Lake 

Dear Mr. Bradford: 

The purpose of this letter is to respond to your questions regarding 
groundwater usage in the vicinity of Onondaga Lake. Enclosed is a map outlining 
a three mile distance around the lake. The pink shaded roads show the areas 
where people use private wells. Please note that the majority o res 
on private wells (approximately 150) are on Hayes Road in the Town of Lysander. 
This road will receive public water within a year. The other shaded are 
contain at the most, a couple of dozen residences. We have no knowledge as to 
the depths of these veils. 

I am currently taking Jeffrey Banikowski's position at the Onondaga-County 
Health Department. If you have any questions on this matter or any other, 
please do not hesitate to call me at 469-6955. 

Very truly yours, 

c/,.l 
/ \w<A> ^ y 

Lisa A. Letteney, 
Public Health Engineer I 
Environmental Risk Assessment 

LAL/nc 
Enc. 
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INTERVIEW FORK 
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<^°i o 

Interviewee/Code Q asSd-H Mcme.c 

Title-Position -PinrTrirA Jpi Qui ! Qnorvrrrrr^—fr/.- ^V.-l Cnnse 
J „ " \l00.t»v\v „ 

Add res s r<V7/n^n<-.a A-Qctc-^ HQ.I MmNfn^fVy Sr 

City SlgAcu^ 

-it'i-v ire 

State AD ̂  

Phone ( 3/s -<n^ 6 Residence Period 

Location ' Interviewer MfXfl.K C HA lA^Jj 

Zip /3ZQSL 

to 

Date/Tine / 

Subj ect: / (LP **~6/3 rtco r^ircL* to>r»-</<o J>~ /v)/<-g Of ^MfifjQA6/l—^ 

Remarks: There, arc no i r r r.a o.b io r\ to€.l(s <? r S urfaCt - r~ 

:o-frxlc^.s i /n a icc^rr £qc fa r r->k ,-yty im o *-Kr» A, fftfgd, 

i -hV CN. ^ raa > 'As t—I* Onr-orOoncx -

7; 

Puir$ /-lui»<uir f In n i? 

I agree with the above I agree with the above 

/3 Siqnature i X (sCt/ld t/Jti 7lp/mistk 

Comments: 
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Form I 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

) 

EPA Sample No. 

SH8773403010 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE NO. 

SOW NO. LAB RECEIPT DATE 

87-1525 

LAB SAMPLE ID. NO. SH8773403010 (9093) QC REPORT NO. 

11/10/87 

87-1525QC 

119 

Elements Identified and Measured 

Concentration: Low Medium 

Matrix: Water X Soil Sludge Other 

ug/Ljor mg/kg dry weight (Circle One) 

1. Aluminum 380 * A 13. Maanesium 26,200 A 
2. Antimony 5 U N F 14. Manaanese 81 A 
3. Arsenic 5 TJ N- F 15. Mercury 0.2 U CV 
4. Barium (801 A 16. Nickel 20 U A 
5. Beryllium 5 U A 17. Potassium 4,940 A 
6 T Cadmium 5 U A ' 18. Selenium 5 U F 
7. Calcium 145,000 A 19. Silver 3 U N A 
8. Chromium (61 A 20. Sodium 69,000 A 
9. Cobalt 20 U A 21. . Thallium 5 U N F 
10. Copper (101 A 22. Vanadium 30 U A 
11. Iron 540 A 23. Zinc 358 * N A 
12. Lead 13 * F Percent Solids (%) NK 
Cyanide 10 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, htxever. 

Ccrments: CV - cold vapor . 

Lab Manager 

B - 8 
IFB Amend. One 



Form I (\M2 O' 1 2 0  

W- K 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 ITS: 8-557-2490 

EPA Sample No. 

SH8773403011 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE'NO. _ 

SOW NO. LAB RECEIPT DATE 

87-1525 

LAB SAMPLE ID. NO. SH8773403011 (9094) QC REPORT NO. 

11/10/87 

87-1525QC 

Concentrat ion: 

Matrix: Water 

Elements Identified and Measured 

ICM Medium _ 

Sludge X Soil 

(ug/L)or mg/kg dry vreight (Circle One) 

Other 

1. Aluminum 340 * A 13. Macmesium 23.300 A 

2. Antimony 5 U N F 14. Manaanese 139 A 
3. Arsenic 5 U N F 15. Mercury 0.2 U CV 
4. Barium r 901 A 16. Nickel 20 U A 
5. Beryllium 5 U A - 17. Potassium 5.760 A 
6. Cadmium 5 U A 18. Selenium 5 U F 
7. Calcium 78,000 A 19. Silver 3 U N A 

8. Chromium 5 U A 20. Sodium 110,000' A 
9. Cobalt 20 U A 21. Thallium 5 U N F 

10. Copper f 81 A 22. Vanadium 30 U A 
11. Iron 650 A 23. Zinc 29 * N A 

12. Lead 7.0 * F Percent Solids ( St NK 

Cyanide 10 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, hcvever. 

Conments: CV - cold vapor 

Lab Manager_ 

B - 8 
IFB Amend. One 



Form I 
{ \ ^ Z  
W-i-

U.S. EPA Contract Laboratory Program 
Sample Management Uffice 
P.O. Box lilb — Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

y 
7 

EPA Sample No. 

Date 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME f L e C r r u .  £ * * C A S E  N O .  ~  
SOW NO. Receipt Date 1 

lab Sample id. no.S/V T771HOlooli Qc report no. %~*7 —/Z 3 b'A Q C. 
(W/J 

Concentration: Low Medium 

Matrix: Water 1/ Soil Sludge Other 

1. Aluminum 16o 
£ug/L) or mg/kg 

A 
dry weight (Circ 

13. Maenesium 

le One) 

1  Y./00  4 

2.. Antimonv 5" u A F 14. Manganese Ff 
3. Arsenic N F 15. Mercurv OS CL 1/ 

4. Barium 2
 

o
 

-J
 

A 16. Nickel r-xni A 
5. Bervllium *2- w A 17. Potassium //'^oo A 
6. Cadmium <T^ A IB. Selenium tru bJ F 

7. Calcium 1 nZ .doo a 19. Silver 3 M /J 4 
8. Chromium 

r 

S i A  4 20. Sodium 2 9 o 6<io ft 
9. Cobalt "2,01A 4 21. Thallium en' r-
10. Coooer H i .  $ 22. Vanadium T" 4 
11. Iron PcVnl A 23. Zinc r -7 i  tJ /I 41 

12. Lead 5 M f Precent Solids < : >  A ) h —  

Cyanide lo h 

Footnotes: For reporting results to EPA, standard result qualifiers are use<^ 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Comments L I /  - CcU l /a/h^ 

Lab Manager 

B - a 
IFB Amend. One 



Form I 
H o ^ r  j  

W- 7-

U.S. EPA Contract Laboratory Program 
ample Management Office 

„-.0. Box bib - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

EPA Sample No. 

5H%17WobooZi-

Oate 

INORGANIC ANALYSIS.DATA SHEET 

LAB NAME CASE NO. *7 f  ~7~Aj 
SOW NO. Lab Receipt Date 9/2 -3  /T7  
lab sample id. uoS//F?73QC report no. %r7~f 2- 3 V/l 0 Z-

Concentration: 

Matrix: Water i/ 

Elements Identified and Measured 

Low Medium 

Soil Sludge Other 

1. Aluminum 

( 

~bL/V 
fug/p or mg/kg dry weight (Circle One) 

A 13. Magnesium Z 7*70O 4 

2 .  Antimonv F 1 4 .  Manganese 4 

3 .  Arsenic fTM F 1 5 .  Mercury 0- <L4 c. V 

4. Barium / / c  A 1 6 .  Nickel " 2 o 4  A 

J • Bervlli'um 1 M  4 1 7 .  Potassium y 2 7> CO A 

6 .  Cadmium ft IB. Selenium /T~U N 4 
7. Calcium l°jic 0<X> A  19. Silver 3u  H 4 
8. Chromium 

' / 
C M 4 2 0 .  Sodium 330 ow A 

9. Cobalt ; o u  A 2 1 .  Thallium 5 ~ K  hJ A 
1 0 .  Cocoer < L 7  A 2 2 .  Vanadium A 

1  1 .  Iron r i a l  f\ 2 3 .  Zinc < s l  N  A 
1 2 .  Lead 5" (A f • Precent Solids (!) A/A-

Cyanide /O * 

Footnotes: For reporting results to EPA, s tandard result qualifiers are used 

/ .  

as defined on Cover Page, 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Comments: /j L 1/ - \JaXfrr~ 

Lab Manager 

B a  
IFB Amend. One 
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230 SOIL SURVEY 
(\m<» o* 5631 

Limestone cap the thicker Moscow Formations. This 
nestone layer is too thin and too buried to be of 

.iUch influence on soil formation except in the imme
diate vicinity of the outcrops. 

Along the southern edge of the county and at the 
highest elevations are soils common to the northern 
edge of the Allegheny Plateau. These are the Arnot 
and Lordstown soils where arenaceous, coarse, blocky 
shale and bedded, flaggy, olive to dark olive-gray 
sandstone of the Ithaca Formation are close to the 
surface. Manlius soils formed where the more fissile 
shale of the Genesee Formation is close to the sur
face. Deeper soils in this area, Mardin and Volusia 
soils, have a fragipan. 

Physiography 
Onondaga County is situated in the center of up

state New York. Because of its location, it borders on 
several physiographic regions. The county is divided 
in half by two major physiographic provinces—the 
Erie-Ontario Plain to the north and the Allegheny 
Plateau to the south. The demarcation line separat
ing these two provinces is an east-west escarpment 
formed by the Onondaga Limestone. 

The northern half of Onondaga County is typified 
by the Erie-Ontario Plain. West of a line from Syra
cuse through Baldwinsville and Little Utica are low-
lying till plains, drumlins, several outwash plains, 
and numerous small areas of lacustrine origin. Relief 
in this area ranges from 380 feet to 425 feet above sea 
'evel in the lacustrine deposits and from 425 feet to 

30 feet on the till plains to the highest drumlins and 
nills. All of the hills, and particularly the well-formed 
drumlins, show molding both in form and direction by 
the force of the glacier that overran the county. 

To the east is the largest part of the Erie-Ontario 
Plain within the county. It has typical lake-plain 
topography. Elevations range from 370 feet near 
Onondaga Lake and Oneida Lake to more than 450 
feet on the low hills or ridges of glacial till scattered 
throughout the plain. Some of these hills barely 
extended above the surface of glacial Lake Iroquois 
when it occupied this part of the county. In this area 
are several shallow basins and low spots in the glacial 
lake bottom that developed muck accumulations. The 
largest is Cicero Swamp, which is about 5 square 
miles in area. Except for the low-lying, islandlike 
hills, the muck areas, and some small sand and gravel 
deposits, most of the soil materials in this part of the 
county are lacustrine silts and clays. 

The southern half of the county, beginning at the 
limestone escarpment, is typical of the northernmost 
extension of the Allegheny Plateau. Elevations rise 
abruptly several hundred feet at the escarpment 
south of Syracuse. Elevation increases to the south, 
ranging from GOO feet at the northern edge to 1,600 
feet, except near the Cortland County line where 
hilltops range from 1,600 feet to more than 2,000 feet. 
The highest point, 2Va miles south of Fabius, is 2,0G0 
feet above sea level. The southern half of the county 
has rolling till uplands between deep, U-shaped, 
steep-sided valleys that extend through the plateau 
;o the south. 

In a broad, band of lower elevations south of the 

Escarpment, the soils are similar to those in the Finger 
Lakes Section in Cayuga and Seneca Counties. In 
Onondaga County, slopes are steeper and more rolling 
with fewer nearly level or more gently sloping areas 
than they are to the west in Cayuga and Seneca 
Counties. 

The hilly area, 3 to 5 miles wide north of the 
Cortland County line, is more typical of the Allegheny 
Plateau. Valleys in this area broaden or merge with 
the valleys from the north. They have steep and very 
steep valley sides that are often rocky. Valley floors 
are at elevations of 1,300 feet and are higher than the 
northern part of the plateau south of the escarpment. 

Drainage 
All of the drainage from Onondaga County eventu

ally flows into Lake Ontario, except for five small 
watersheds near the southern edge of the county that 
drain south to the Susquehanna River. These are 
Cold Brook near the southwestern edge of the county; 
the west branch of Tioughnioga River near Tully; 
Labrador Creek south of Apulia; Fabius Creek south 
of Fabius; and the west branch of Tioughnioga Creek. 

Much of the southwestern part of the county drains 
into Skeaneateles or Otisco Lakes. Skaneateles Creek 
flows north from Skaneateles Lake to the Seneca 
River, and Nine Mile Creek flows from Otisco Lake 
into Onondaga Lake, which outlets into the Seneca 
River. The central part of the county drains into 
Onondaga Creek which also flows north into Onon
daga Lake. East of the Onondaga drainage area to 
the Madison County line, drainage is into Butternut 
and Limestone Creeks. They flow to the north. But
ternut Creek joins Limestone Creek about U/2 miles 
north of Minoa. Limestone Creek joins Chittenango 
Creek immediately north of North Manlius. Chitten
ango Creek, which is the northeastern boundary of 
Onondaga County, drains a narrow area along the 
creek, including the east end of Cicero Swamp, and 
then flows into Oneida Lake. The Oneida River is the 
outlet for Oneida Lake. It flows westerly and forms 
part of the northern boundary of the county. 

A few minor streams in the northern part of the 
county drain directly into Oneida Lake or the Seneca, 
Oneida, and Oswego Rivers. The Oswego River begins 
at the junction of the Oneida and the Seneca Rivers 
at Three Rivers and flows north into Lake Ontario. 
Mud Creek, which drains Peat Swamp and the west
ern half of Cicero Swamp, is a slow, sluggish stream 
which flows into the Oneida River at Oak Orchard. Ox 
Creek drains the northwestern part of the county 
around Beaver Lake and flows north through Oswego 
County into the Oswego River. Carpenters Brook, 
White Bottom Creek, and Dead Creek are the major 
streams that flow directly into the Seneca River. 
These streams come from springs in the Onondaga 
Limestone and the Camillus Shale, and have white 
marl streambeds. 

Vegetation 
Prior to settlement, Onondaga County, with the 

exception of a few fresh water marshes, was heavi y 
forested with mixed hardwoods and conifers. Beec . 
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US CENSUS DATA, 1980 

US Census Data used in the HRS scoring was obtained from various 

County Planning Offices. This data was not obtained from a report. The 

raw census data combined with County Planning Maps was used to estimate 

the population within 1, 2, 3, and 4 miles of the Phase 2tsite being 

investigated. Because of the voluminous amount of data used, the data 

is not provided in this Appendix. 
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United States 
*• Department of 

Agriculture 

Soil 
Conservation 
Service 

4876 Onondaga Road 
Syracuse, NY 13215 
Phone 315/469-5034 

(I 

November 22, 1988 

Engineering-Science, Inc. 
William Bradford, M.S. 
290 Elwood Davis Road 
Liverpool, NY 13088 

Mr. Bradford, 

Enclosed are soil maps with information on farmland near Onondaga Lake as 

you requested. 

There was only one area where there is agricultural land m production 
within the past five years within one mile of the Lake. It is on map v 

and is also prime farmland. 

Additionally there are numerous areas of prime farmland soils in production 
within the past five years that all between one and two miles from the Lake. 
All prime farmland is shaded in red. 

If you should have any questions on this information please call me a.. 469 5034. 

Paul Webb 
District Conservationist 
Syracuse Field Office 

W/f 

enc. 

The Soil Conservation Service 
it  an agency of the 
Deoa'tmenf of Agncurtwe 
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Dangerous „ 
Properties of 
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v 04 BENZENE 361 

Hear colorless liquid, mp: 5.51°, bp: 80.093°-80.094 , 
ash P" (CC), d: 0.8794 @ 20°, autoign. temp.: 

!044OF. lei: 1.4%. uel: 8.0%. vap. press: 100 mm @ 
26.1°, vap. d: 2.77, ulc: 95-100. 

SYNS: 
(6)ANNULENE 
BENZEEN (DUTCH) 
BENZEN (POLISH) 
BENZOL 
BENZOLENE 
BENZOLO (ITALIAN) 
BICARBURET OF HYDROGEN 
CARBON OIL 

COAL NAPHTHA 
CYCLOHEXATR1ENE 
FENZEN (CZECH) 
MINERAL NAPHTHA 
MOTOR BENZOL 
NCI-C55276 
PHENYL HYDRIDE 
PYROBENZOLE 

TOXICITY DATA: 3 
skn-rbl 15 mg/24H open MLD 
eye-rbt 88 mg MOD 
eye-rbt 2 mg/24H SEV 
cyt-rat-scu 12 gmAg/12D-I 
mnt-mus-ipr 500 uLAg 
cyt-raus-orl 100 uLAg 
cyt-mus-ipr 100 uLAg 
dlt-raus-ipr 5 mgAg 
cyt-rbt-scu 8400 mgAg 
scu-mus TDLo: 2700 mg/Vg/(13D 

preg):TER 
ihl-hmn TCLo; 100 ppm/10Y-i:CAR 
orl-rat TDLo:52 gmAg/52W-r-CAR 
skn-mus TDLo • 1200 ginAg/ 

49W-PNEO 
scu-mus TDLo*600 mgAg/ 

17W-DETA 
par-m'as TDLo-670 mgAg/ 

19W-UETA 
ihl-hmn TC:400 ppm/8Y-i:ETA 
ihl-man TC: 2100 mg/m3/4Y-I .CAR 
orl-rat TD-10 gmAg/52W-r-CAR 
orl-hmn TDLo: 130 mgAg-CNS 
ihl-hmn LCLo = 20000 ppm/5M 
ihl-hmn TCLo:210 ppm;BLD 
ihl-rat TCLo:670 mg/m3/24H (15D 

pre/l-22D preg) 
ihl-rat TCLo = 56600 ug/m3/24H 

(1-22D preg) 
ihl-rat TCLO:50 ppm/24H (7-14D 

preg) 
ihl-rat TCLO: 150 ppm/24H (7-14D 

preg) 
scu-mus TDLo -1100 mgAg (12D 

preg) 
scu-mus TDLo: 2700 mgAg/(13D 

preg) TFX:TER 
orl-mus TDLo:9 gmAg (6-15D preg) 

7 orl-mus TDLo= 12 gmAg (6-15D preg) 
ori-rat TD: 10 gmAg/52W-I 

TFX-CAR 
ihl-hmn TCLo= 100 ppm:CNS 
unlc-man LDLo-194 mgAg 
orl-rat LD50:3800 mgAg 
ihl-rat LC50= 10000 ppm/7H 
ipr-rat LDLo: 1150 mgAg 
orl-mus LD50--4700 mgAg 
ihl-mus LC50;9980 ppm 
ipr-mus LD50"-990 ugAg 
orl-dog LDLo:2000 mgAg 
ihl-dog LCLo: 146000 mg/m3 
ihl-cat LCLo; 170000 mg/m3 
ivn-rbt LDLo: 88 mgAg 
ipr-gpg LDLo: 527 mgAg 
scu-frg LDLo: 1400 mgAg 
ihl-mam LCLo: 20000 ppm/5M 

CODEN: 
A1HAAP 23.95.62 
AMIHAB 14,387,56 
28ZPAK -.23,72 
GTPZAB 17(3),24,73 
ENMUDM 2.43,80 
ENMUDM 2,43,80 
ENMUDM 2.43,80 
TPKVAL 15,30,79 
PSDTAP 15.275.74 
AMBNAS 17,285,70 

TRBMAV 37,153,78 
MELAAD 70,352,79 
BJCAAI 16,275,62 

K.RANAW 9,403.32 

KLWOAZ 12.109,33 

BLOOAW 52.285.78 
NEJMAG 271,872,64 
MELAAD 70.352,79 
AHYGAJ 31.336.1897 
29ZUA8 -.-.53 
27ZXA3 -.341,63 
HYSAAV 33,327,68 

HYSAAV 33,112,68 

JHEMA2 24,363,80 

JHEMA2 24.363,80 

TOXID9 1,125,81 

AMBNAS 17,285,70 

TJADAB 19,41 A.79 
TJADAB 19.41A.79 
MELAAD 70,352,79 

INMEAF 17,199,48 
85DCAI 2.73.70 
TXAPA9 19.699,71 
28ZRAQ -.113,60 
TXAPA9 1,156,59 
HYSAAV 32,349.67 
JIHTAB 25.366.43 
AGGHAR 18,109.60 
HBAMAK 4,1313,35 
HBTXAC 1,324.56 
HBTXAC 1.324,56 
JTEHD6 -(Suppl.2),45,77 
HBTXAC 1,42.56 
HBAMAK. 4,1313,35 
AEPPAE 138,65.28 

Aquatic Toxicity Rating: TLm96: 
2,-.74. Carcinogenic Determination: Human Suspected 
TADf** 7 203 74. 

tlv• Air- 10 ppm DTLVS* 4,37,80. toxicology review: 
ARPAAO 11,434,31; EVHPAZ 11,163,75; AEHLAU 
77 373 71- PAREAQ 4,1,52; FNSCA6 2,67,73; MU-
REAV 47(2).75,78; AMSVAZ I18-3544* 

^ 54. 

S KRANAW9.403.32; 27ZTAP 3,22,69 OSHA 
Standard- Air: TWA 10 ppm; CL 25 ppm; Pk 50 ppm/ 
10M/8H(SCP-U) FEREAC 39,23540,74. DOT:.Fto* 
mable Liquid, Label: Flammable Liquid 
41 57018,76. Occupational Exposure to Benzene recm 
std: Air: CL 10 ppm/60M NTIS". Currently Tested 
by NTP for Carcinogenesis by Standard Bioassay r -
tocol as of December 1980. "NIOSH Manual of Analy t
ical Methods" VOL 1 127, VOL 3 S311. Reported in 
EPA TSCA Inventory, 1980 EPA TSCA 
NO-12770027-Followup Sent as of April,, ' . , , 

- THR: Poisoning occurs most commonly through inhai 
of the vapor, though benzene can penetrate the skin, 
and poison in that way. Locally, benzene has a compar
atively strong irr effect, producing erythema ^d JU^; 
ing, and, in more severe cases, edema and 
ing. Exposure to high cone of the vapor (3000 ppm 
or higher) may result from failure of equipment or 
spillage. Such exposure, while rare in industry, may 
result in acute poisoning, characterized by t e narc 
action of benzene on the CNS The anesthetic:acuon 
of benzene is similar to that of other anesthetic gases, 
consisting of a preliminary stage of excitation followed 
by depression and. if exposure is continued, death 
through respiratory failure. The chronic, rather than 
the acute form, of benzene poisoning is 
industry. It is a recog leukemogen. There is no specific 
blood picture occurring in cases of chrome benzolp 
soning. The bone marrow may be hypoplastic, no . 
or hyperplastic, the changes reflected in the peripheral 
.  .  .  1 mor- rnrv tos i s  reticulocyto-

blooo. Anemia, 
sis, thromocytopenia, high color index, atid prolonged 

bleeding time may be present. Cases of mye oid leuke

mia have been reported. For the supervisuW the 

worker, repeated blood examinations a'e in 

eluding hemoglobin determinations, whiteandr^celi 
counts and differential smears. Where a worker sh 
^progressive drop in either red or white cells, or where 
the w'hite count'remains below 5,000 percu mm or 
the red count below 4.0 million per cu mm. on two 
successive monthly examinations, he should be m®"1; 
aS removed from exposure. Following absorption of 
benzene, elimination is chiefly through the lungs ^en 
fresh air is breathed. The pomon ^ 
oxidized, and the oxidation products are combmed wnh 
sulfuric and glycuronic acids and elimin 
urine This may be used as a diagnostic sign. Benzene 
has a definite cumulative action and exposure to rela
tively high cone is not senous from the point 

.t 9-
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MERCURY 1749 

SYN: MERCURY NUCLEATE, SOLID (DOT) 

TOXICITY DATA: 3 
DOT: Poison B, Label: Poison FEREAC 41,57018,76. 

Occupational Exposure to Inorganic Mercury recm std: 
Air: TWA 0.05 mg(Hg)/m3 NTIS**. 

THR: A poison. See also mercury compounds. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of Hg. 

MERCUROPHEN 

CAS RN: 17140737 NIOSH #: OW 4550000 
mf: C«H<HgNO<-Na; mw: 377.70 

Brick-red odorless powder. Sol in hot H20. 

3 TOXICITY DATA: 
ivn-rat LDLo:8 mg/kg 
ims-rat LDLo- 12 mg/kg 
ivn-rbt LDLo:4 mg/kg 

CODEN: 
12VXA5 8,661.68 
12VXA5 8,661,68 
12VXA5 8,661,68 

Occupational Exposure to Inorganic Mercury recm std: 
Air: TWA 0.05 mg(Hg)/m3 NTIS**. 

THR: HIGH ivn, ims. See also mercury compounds. Poi
son. 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of NOx and Hg vapors. 

MERCUROPHYLLINE 

CAS RN: 8012348 

SYNS: 
MERCUPURIN 

TOXICITY DATA: 3-2 
ivn-hmn TDLo:28 mg/kg :CNS 
scu-mus LD50:163 mg(Hg)Ag 
ivn-mus LD50; 1410 mg/kg 
ivn-cat LDLo: 250 mg/kg 
ivn-rbt LDLo: 177 mg/kg 

Occupational Exposure to Inorganic Mercury recm std: 
Air: TWA 0.05 mg(Hg)/m3 NTIS**. 

THR: A hmn CNS. HIGH scu, ivn. MOD ivn. See aiso 
mercury compounds. 

Disaster Hazard: When heated to decomp it emits tox 
fumes of Hg. 

NIOSH #: OV 8650000 

MERCUZANTHIN 

CODEN: 
JAMAAP 117.1806,41 
JPETAB 105.336,52 
JPETAB 99.149,50 
JPETAB 99,149,50 
JPETAB 99,149,50 

NIOSH #: OV 8750000 

SYNS: 
MERCURY(l) CHLORIDE 
C.I. 77764 
CALOMEL 
CALOMELANO (ITALIAN) 
CHLORURE MERCUREUX 

(FRENCH) 
CLORURO MERCURQSO (ITALIAN) 
KALOMEL (GERMAN) 

MERCUROCHLOR1DE (DUTCH) 
MERCURY MONOCHLORIDE 
MERCURY PROTOCHLORIDE 
MILD MERCURY CHLORIDE 
QUECKSILBER(l)-CHLORlD (GER

MAN) 
SUBCHLORIDE OF MERCURY 

TOXICITY DATA: 
mrc-bcs 50 mmoL/L 
orl-rat LD50:210 mg/kg 

CODEN: 
MUREAV 77,109,80 
WRPCA2 9,119,70 

MERCUROUS CHLORIDE 

CAS RN: 7546307 
mf: Cl2Hg2; mw: 472.09 

White, odorless, tasteless, heavy powder or crystals. Sun
light causes it to decomp into mercuric chloride and me
tallic Hg. Insol in H20, ale and ether. Protect from light. 
Subl @ 400°; d: 7.150. 

Toxicology Review: SDGTB3 1(2),177,71; RREVAH 
42,103,72; 27ZTAP 3,91,69. Occupational Exposure to 
Inorganic Mercury recm std: Air: TWA 0.05 mg(Hg)/ 
m3 NTIS**. Reported in EPA TSCA Inventory, 1980. 

THR: MUT data. HIGH orl. See also mercury com
pounds. 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of CI" and Hg. 

Human Tox: Excessive doses may cause Hg poisoning. 
Antidote: BAL (Dimercaprol). If laxation from oral mer-

curous chloride should not occur, saline laxative must 
be administered to prevent possibility of Hg poisoning. 

Med Incomp: Bromides, iodides, alkali chlorides, sulfates, 
sulfites, carbonates, hydroxides, lime water, acacia, am
monia, golden antimony sulfide, cocaine, cyanides, cop
per salts, hydrogen peroxide, iodine, iodoform, Pb salts, 
silver salts, soap, sulfides. 

MERCURY 

CAS RN: 7439976 
af: Hg; aw: 200.59 

Silvery liquid, metallic element, mp: —38.89°, bp: 356.9 
d: 13.546, vap. press: 1 mm ~ 
25° = 2 X 10"3 mm. 

NIOSH #: OV 4550000 

126.2°. vap press: 

NCI-C60399 
QUECKS1LBER (GERMAN) 
QUICK SILVER 
RTEC (POLISH) 

CODEN: 
GISAAA 45(3),72,80 

GISAAA 45(3),72.30 

ZEKBAi 61,511.57 
AEHLAU 33,186.78 
AEHLAU 33,186,78 
AMIHBC 7,19,53 

SYNS: 
COLLOIDAL MERCURY 
KWIK (DUTCH) 
MERCURE (FRENCH) 
MERCURIO (ITALIAN) 
MERCURY, METALLIC (DOT) 

TOXICITY DATA: 3 
ihl-rat TCLo; 890 ng/m3/24H (16W 

male) 
ihl-rat TCLo;7440 ng/m3/24H (16W 

male) _ 
ipr-rat TDLo=400 mg/kg/14D-I:El A 
ihl-wmn TCLo* 150 ug/m3/46D:GIT 
ihl-wmn TCLo: 150 ug/ra3/46D:CNS 
ihl-rbt LCLo: 29 mg/m3/30H 

TLV: Air: 0.05 mg(Hg)/m3 (skin) DTLVS* 4,254,80. 
Toxicology Review: AJOGAH 126(3),390,76; JTEHD6 
2(3),491,77; TRBMAV 33(1),85,75; PHJOAV 
213(5781),159,74; JDSCAE 58(12), 1767,75; CPEDAM 
13,783,74; QURBAW 7(1),75,74; AEMBAP 48,463,74; 
JAVMA4 164(3),277,74; 31ZNAA 2,365,73; 
AEMBAP 40,239,73; CTOXAO 5(2), 151,72; BIOGAL 
41(7),208,75; ADTEAS 5,51,72; RREVAH 42,103,72; 
FOREAE 7,313,42; NISLA9 27(9),942,74; MIBUBI 
9(4),321,75; STEVA8 2(4),341,74; ENVRAL 13,36,77; 
85CVA2 5,63,70; JOCMA7 2,337,60; PEXTAR 
12,102,69; PDTNBH 6,204,77. 

OSHA Standard: Air: CL 1 mg/10m3 (SCP-N) FEREAC 
39,23540,74. DOT: ORM-B, Label: None FEREAC 
41,57018,76. Occupational Exposure to Inorganic Mer
cury recm std: Air: TWA 0.05 mg(Hg)/m3 NTIS**. 
"NIOSH Manual of Analytical Methods" VOL 1 
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MERCURY AMINE CHLORIDE 
MERCURY AMMONIATED 
WHITE MERCURY PRECIPITATED 
WHITE PRECIPITATE 

7 5 0  MERCURY AMIDE CHLORIDE 

14.5,165,167, VOL 4 S199*, VOL 5 175#. Reported 
EPA TSCA Inventory, 1980. 

*iR: A hmn GIT, CNS. An exper ETA. HIGH ihl. 
See also mercury compounds. Reacts violently with 
acetylene, NH3, BPI2, Cl„ C102, CH3N3, Na2C2, nitro-
methane, (butyne diol + acid). 
:camp: Acetylenic compounds; ammonia; boron diiodo-
phosphide; ethylene oxide; metals; methyl azide; 
methylsilane, oxygen; oxidants; tetracarbonylnickel, 
oxygen. 

or further information see Vol. 1, No. 3 of DPIM Report. 

MERCURY AMIDE CHLORIDE 

AS RN: 10124488 NIOSH #: OV 7020000 
if: ClH2HgN; mw: 252.07 

White pulverulent lumps or powder. 

YNS: 
.MINOMERCUR1C CHLORIDE 

MERCURIC AMMONIUM CHLO
RIDE. SOLID 

'.ERCUR1C CHLORIDE. AMMONI
ATED 

TOXICITY DATA: 
Vquatic Toxicity Rating: TLm96; under 1 ppm 

WQCHM* 3,-,74. Toxicology Review: SDGTB3 
1(2),177,71; 27ZTAP 3,15,69. DOT: Poison B, Label: 
Poison FEREAC 41,57018,76. Occupational Exposure 
to Inorganic Mercury recm std: Air: TWA 0.05 
ng(Hg)/m3 NTIS**. Reponed in EPA TSCA Inven
tory, 1980. 

THR: A poison. See also mercury compounds. 
Disaster Hazard: When heated to decomp it emits very 

tox fumes of CI", NOr and Hg. 

MERCURY(II)-o-ARSENATE 

CAS RN: 7784374 NIOSH #: OV 7040000 
mf: AsH04*Hg; mw: 340.52 

Yellow powder; mp: decomp. Insol in H20, sol in HC1 
or  HNO3.  

SYN: MERCURIC ARSENATE 

TOXICITY DATA: 3 
Aquatic Toxicity Rating: TLm96; under 1 ppm 

WQCHM* 3,'-,74. Occupational Exposure to Inorganic 
Mercury recm std: Air: TWA 0.05 mg(Hg)/m3 
NTIS**. Occupational Exposure to Inorganic Arsenic 
recm std: Air: CL 2 ug/m3/15M NTIS**. 

- THR: A poison. See also mercury and arsenic com
pounds. 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of Hg and As. 

MERCURY(I) AZIDE 

mf: Hg2N6; mw: 485.22 

THR: Explodes on heating in air. HIGH tox. See also 
azides, mercury compounds. 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of NOr and Hg. 

MERCURY(II) AZIDE 

mf: HgN6; mw: 284.65 
THR: High friction sensitivity; biisance on explosion. 

HIGH tox. See also mercury compounds, azides. 
Disaster Hazard: When heated to decomp it emits very 

tox fumes of Hg and NO*. 

MERCURY(II) BENZOATE 

CAS RN: 583153 NIOSH #: OV 7060000 
mf: Cl4H,0O4-Hg; mw: 442.83 

White crystalline powder; odorless, mp: 165°. Very sol 
in NaCl soln; slightly sol in ale. Protect from light. 

SYNS: 
MERCURIC BENZOATE MERCURIC BENZOATE. SOLID 

(DOT) 

TOXICITY DATA: 3 
Aquatic Toxicity Rating: TLm96-under 1 ppm 

WQCHM* 3,-,74. DOT: Poison B, Label: Poison 
FEREAC 41.57018,76. Occupational Exposure to In
organic Mercury recm std: Air: TWA 0.05 mg(Hg)/ 
m3 NTIS**. 

THR: A poison. See also mercury compounds. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of Hg. 

MERCURY(I) BROMIDE (1;1) 

CAS RN: 10031182 NIOSH #: OV 7410000 
mf: BrHg; mw: 280.50 

White-yellow tetrg cryst or powder; odorless, d: 7 307; 
vap d: 19.3. Darkens on exposure to light. Sublimes @ 
approx 390° (decomp); Insol in H20, ale, ether; decomp 
by hot HC1 or alkali bromides. Protect from light. 

SYN: MERCUROUS BROMIDE, SOLID (DOT) 

TOXICITY DATA: 3 
Aquatic Toxicity Rating: TLm96- under ppm 

WQCHM* 3,-.74. DOT: Poison B, Label: Poison 
FEREAC 41.57018,76. Occupational Exposure to In
organic Mercury recm std: Air: TWA 0.05 mg(Hg)/ 
m3 NTIS**. 

THR: A poison. See also mercury compounds and oro-
mides. 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of Br" and Hg. 

MERCURY(II) BROMIDE (1 = 2) 

CAS RN: 7789471 NIOSH #: OV 7415000 
mf: Br2Hg; mw: 360.41 

White crystals or cryst powder. Sensitive to light; mp: 
237°; bp: 322° (sublimes); d: 6.109 @ 25°; vap press: 
mm @ 136.5°; sublimes @ higher temp; very sol in hot 
ale, methanol, HC1, HBr, alkali bromide solns; slightly 
sol in chloroform. 

SYNS: 
MERCURIC BROMIDE MERCURIC BROMIDE, SOLID 

(DOT) 
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Enaineers.  The lat ter  f irm was responsible for  performing the detai led 

analysis and report preparation for the period of January, 1981 LO 

December,  1985.  Data analysis  and report  preparat ion responsibi l i t ies  

were t ransferred to the f irm of Moffa and Associates in 1 986.  The 

OCDDS has performed data collect ion and reduction duties s ince January 

of 1982.  This  report  specif ical ly addresses the monitoring program con

ducted from January through December of  1986.  

1.02 Authorizat ion 

The 1986 Onondaga Lake Monitoring Program Report  was prepared 

under the Engineering Agreement between the OGDDS and Moffa and 

Associates Consult ing Engineers dated June 9,  1986.  All  services per  

formed under this  agreement were funded solely by Onondaga County.  

1.03 Descript ion of Study Area 

Onondaga Lake is  located immediately northwest  of  the >~ity of  

Syracuse in Onondaga County,  New York.  Due to i ts  proximity to the 

urbanized areas of Syracuse,  Onondaga Lake has served as a convenient  

receiving water  body for  numerous municipal  and industr ial  discharges.  

I t  is  unfortunate that  these discharges have,  over the years,  resulted in 

the disappearance of the once popular  resort  area which existed along 

the western shorel ine of  the Lake,  in addit ion to the excellent  f ishery 

which existed in the Lake.  The Lake was closed to public swimming by 

the New York State Health Department in the 1920's  due to high 

concentrat ions of  bacteria ,  while high mercury content  .of  several  f ish 

species resulted in the closing of the Lake to public f ishing in 1970.  The 

Lake has subsequently been opened in 1986 to sport  f ishing on a catch 

and release basis .  

2  4 / 2 7 / 8 8  
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The Old Solvav Waste Beds 

One erf. the visible scars in the Syracuse environ

ment, other than industrial air pollution and the inner 

city slums, is the man-made hill to the west of Onondaga 

Lake that is referred to as the Old Solvay Waste Beds. It 

is of interest ecologically both from the standpoint of a 

solid waste disposal problem and an illustration of primary 

ecological succession. It is a field laboratory for study 

of both these features. 

Solvay Process 

Solvay Process is a well known and rather inexpensive 

method of producing soda ash and related chemicals. These 

include sodium bicarbonate, calcium chloride, caustic so 

and many others. The process was developed in 1865 and the 

Solvay Plant was constructed in 1886. This location is of 

importance because of the abundant supply of salt in the 

Tully Valley and limestone in the Split Rock and Jamesville 

vicinity. The industry has done much for the economy of 

_ . . nmhl PTtl 
the Syracuse area. Other tnan cue air ^ 

that accompanies many industries, the one drawback involves 

a voluminous waste product that has no known use. This 

presents us with a hugh disposal problem in a suburban area 

where priorities in land use can be questioned. 
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The Waste Beds 

The Solvay waste beds have been growing in size 

and effect for over 80 years. The first beds were 

located along the south shore of Onondaga Lake, an area 

now developed for roads and industry. In 1916 the large 

complex of beds east of the State Fair Grounds was begun. 

Some of this has been obliterated by industry, super

highways and parking lots. 

Deposition in these beds continued until after World 

War II. Solvay Process purchased the old Amboy Airport in 

1950 and the use of it for storing waste began soon there

after. About 1180 acres are now occupied. This can be 

broken down into 700 acres of active bed, 200 acres of 

roads and parking lots, and 280 acres left as waste land. 

The accompanying map (Fig. 13) shows the latter area as it 

is divided into compartments and dated for the last deposits 

of wastes. The hatched areas indicate steep slopes between 

compartments. 

The Waste Material 

Much of the waste material is a suspension in water 

of very light and ultra-fine particles. It is pumped from the 

plant in 12-inch pipes, hot from the reaction processes. Dis

tribution boxes channel the material around the perimeter of a 

compartment. From these channels it spreads out over the cell< 

The coarser material settles in the perimeter channels and 
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hardens. The sand tsi02) settles first inside the edges. 

The top slopes toward the center of the cell and the drain

age. Two or more compartments are used alternately so that 

time is allowed for evaporation and leaching. Beds should 

be no higher than 70 feet because of the weak bondage of the 

material. The uniform size of these tiny round particles 

prevents compaction as would occur with most fill material. 

A "blow-out" can occur in the side of the dike, and permit 

a large segment to flow from the bed. One large blow-out 

has occurred at which time the main road was covered as well 

as part of the State Fair Grounds. Smaller ones are visible 

today. Side slopes vary from 40 to 90% grade. There is a 

slow but steady movement of material into Onondaga Lake. The 

rate is difficult to determine. Onondaga Lake has an 

elevation of 364 feet and the top of the beds are at 434 feet. 

This gives the top an elevation of 70 feet and an open ex

posure to the winds. 

The chemical analysis of the material is as follows: 

After drained Chemical F^esh 
CaC03 50% 

Ca (OH)2 H 

CaCl2 11 
NaCl 9 

Si02 5-5 

CaO 4 •5 

MgO 4 

CaS04 2.5 
Al203 and Fe2°3 2 

6 8 %  

11 

12 

7 

1 

100 i°° 
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The characteristics of this new soil are (1) high 

water-holding capacity, (2) low air permeability, (3) un

stable surface, and (4) alkaline. After a few years of 

weathering and leaching, the upper layers are a powdery silt 

with some crusting. The pH is between 8 and 10, and soluble 

salts amount to 2 to 3»j%. As these salts drop to 1% and the 

pH to 8, conditions for specialized forms of life are present. 

Ecological Development 

Salt-tolerant plants with wind-blown seeds are the first 

to come in. Ecological succession is not secondary but a 

specialized form of primary succession. The series of 

abandoned beds with their dates of abandonment gives us a 

picture of the slow development of biotic communities. 

The penetration of the material by plant roots improves 

aeration and salts are reduced. There is a gradual deepen

ing of the weathered layer with time. The accompanying 

illustration (Fig. 14) shows the changes that take place in 

time on these waste beds. 

This illustration and other information used here 

regarding plant development are taken from a graduate thesis 

of John Hewlett, 1955-56. He states: "The alkalinity of 

the waste and the predominance of calcium carbonate tends to 

render phosphorous almost totally unavailable to plants. 

This in turn prevents the accumulation of nitrogenous 

material and prolongs the shortage of nitrogen as a nutrient» 



LCP's Pollution Problems 
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Aren't Limited to Geddes Plant 
By PATRICIA CAPPON 

In a West Virginia river town 
weary of unemployment, one local 
official thinks of LCP Chemicals 
Inc. as a blessing in hard times. 

"We've just been devastated in 
this Ohio Valley and we are tick
led to death to have LCP here," 
says Marshall County Assessor 
Alfred Clark. 

But when environmental offi
cials there and in five other states 
talk of LCP's plants — including 
the one in Geddes — they describe 
a company with a troubled history 
of mercury pollution. 

Even though LCP's plant in 
Moundsville, W.Va., flushed out its 
own wastewater treatment system 
to try to solve the problem, small 
amounts of mercury from the 
plant have continued to leak into 
the Ohio River. 

"The problem is chronic," said 
Tames Waycaster, a spokesman 
xor the state's Department of 
Natural Resources. "They're still 

looking for the source, but it's kind 
of like trying to find a short in 
your car." 

LCP Chemicals' lingering;use of 
an industrial process abandoned 
years ago by some chlorine manu
facturers has also created was
tewater pollution problems at the 
company's-plants in Georgia, 
Maine and North Carolina, at a 
former plant in New Jersey and at 
the now-closed plant in Geddes. 

LCP's environmental record in 
other states illustrates the enor
mity of its difficulties with the 
mercury-cell process and may 
offer clues to the approach the 
company will take to resolve seri
ous mercury and chlorine pollu
tion problems at its Geddes plant. 

Ron Burkett, LCP's environ
mental corporate manager, said 
Tuesday the company was prepar
ing a response to questions about 
its companywide environmental 
record. He could not be reached 
for comment Wednesday. 

In other states, officials are 
quick to point out that LCP has 

- made concerted and costly efforts 
to address environmental com
plaints by improving wastewater 

treatment facilities and replacing 
aging equipment. The company is 
currently abiding by its discharge 
permits in all those states, state 
officials say. 

There are many parallels with 
Geddes, but one major difference. 
In no case in the other states did 
the pollution problems reach the 
point where state officials pushed 
the company to the brink of a 
state-imposed shutdown. 

LCPtvoluntacily* shut down its 
Geddeseplant June 28 and has 
remained-closed to halt pollution 
thatJitate-officiais said released • 
up to a pound of mercury a day 
into tributaries of Onondaga Lake. 
The plant laid off most of its 
workers Wednesday for an indefi
nite period. 

Mercury is dangerous because 
its compounds can make their way 
into the food chain. Scientists have 
discovered mercury in eggs, fish, 
grain and meat. When ingested, 
mercury can cause brain damage. 

LCP's recurrent plant problems 
come at a time of decline in the 
amount of chlorine manufactured 
nationally by the mercury-cell 
process. As of Jan. 1,17 percent of 

the chlorine manufactured in the 
United States was done through 
the mercury-ceil process, doWn 
from 22 percent to 24 percent in 
the mid-1970s.. 

"There's no question about it; 
the mercury-cell process is kind of 
a dinosaur that is dying outT.said 
Paul Leming, a chemicals analyst 
for Morgan Stanley & Co. "It's an 
environmental headache that no 
one wants." 

In the mercury-cell process that 
LCP employs, mercury is used to 
conduct electricity in the use of 
salt from the Tully brine wells ̂ to 
produce chlorine and caustic sooa. 

In the mercury-free "dia
phragm" process, which LCP also 
uses, pure brine is fed to cells that 
operate like batteries in reverse. 
That is, they consume electrical 
power to produce chemicals 
(chlorine) rather than consuming 
chemicals to give electricity. 

In the past five years, three 
(Continued on Page B-3) 

Mercury Discharges State-by-State 
LCP Chemicals has had mercury pollution problems in several 

plants besides its Geddes operation. Here is a plant-by-piant 
rundown: 

west virginia 
LCP's plant in Moundsville is one of the cornerstones^ a fragile, 

economy, county otilcinln my. Tie p ant mono of. the top dye. 
manufacturers in Marshall County, population 40.000- . 

James Waycaster, a spokesman for the state Department of 
N a t u r a l  R e s o u r c e s ,  s a i d  t h e  m e r c u r y  l e a k i n g  f r o m  t h e 1  
Ohio River has been a "chronic" problem, but added that it jwses no 
danger to the environment because the ^ua"ut^ha^es°s^e agency, 

He also said the company has cooperated with the state ageny^ 
and is one of the few companies that provides complete information 
about its organic wastes. 

(Continued on Page B-3) 



Market Strong for LCP's Product 
(Continued from Page B-l) 

chlorine plants that relied on the 
mercury-cell process have shut 
down entirely. LCP's plant in Lin
den, N.J., was one of them, one 
official said. 

Twenty-one of the 51 chlorine 
plants in the nation are still using 
the mercury-cell process, accord
ing to The Chlorine Institute Inc. 
in Washington, D.C. LCP operates 
six of the 21. 

Dow Chemical Co., the 
industry's largest producer, con
verted all of its plants to the mer
cury-free process more than 20 
years ago. 

"When the mercury scare first 
surfaced in the mid-1960s, our top 
management put out the edict," 
said Tim Burdon, marketing man- < 
ager for Dow's chlor-alkali prod
uct line. 

LCP generates about 4 percent 
of the 12,000 metric tons of 
chlorine the nation's industry is 
capable of producing, making it 
the sixth largest producer of 
chlorine. 

LCP has refused to comment on 
its finances. But theoretically, 
LCP should be sharing in a bull 
market for chlorine and caustic 
soda. Industry analysts describe 
this period as a golden age for 
manufacturers because demand is 
so high. 

"When times are good, every
body is making money hand over 
fist, and times are good right now 
in the chemical industry," Leming 
said. 

During the shutdown, LCP has 
been supplying at least one local 
customer with caustic soda from 
its plants in West Virginia and 
Georgia. 

General Chemical Co. in Solvay, 
a 42-employee, sodium nitrite 
manufacturer which relies on LCP 
for 80 percent of the caustic soda 
it uses, is receiving most of it 
from LCP and is buying some 
from a company in Niagara Falls, 
plant manager David Tusinski said 
this week. 

A State-by-State Look at LCP 
(Continued from Page B-l) 

Georgia 
East winter, LCP's plant in Brunswick, Ga., released excessive 

levels of mercury into an estuary of the Turtle River, which in turn 
flows into the Atlantic Ocean. 

The company has had "some minor problems with spillage, 
according to Mike Creason, environmental program manager for the 
state's industrial wastewater program. 

LCP is permitted to discharge some mercury. The state s 
Environmental Protection Agency ordered the company to stop the 
excess, and the problem has since subsided because the company is 
replacing old equipment in the aging plant, Creason said. 

Maine 
Geoffrey Kany, an engineer in Maine's Bureau of Water Quality 

Control, calls the Penobscot River a churning "monster" with a 
powerful enough current to dilute pollutants. 

LCP's Orrington plant has "occasionally" violated its permit to 
discharge mercury-laden wastewater into the river, Kany said. 
Although worrisome, LCP's mercury discharges have had little 
effect cn water quality, he said. 

North Carolina 
Ground water beneath LCP's property in Riegelwood, N.C., has 

been contaminated by leakage from holding ponds that LCP once 
used to dump its waste, including mercury. The contamination 
landed the property on the state's list of hazardous waste sites. 

Although those ponds have been dug up, treated with chemicals to 
neutralize the toxics, then sealed over, the company must still come 
up with a plan to remove the mercury from the ground water. 

"We've worked with them and they've done a relatively good job," 
said Doug Holyfield, supervisor of hazardous waste compliance for 
the state's Department of Human Resources. 

New Jersey 
Before the company's plant in Linden, N.J., closed, two mercury-

contaminated sludge lagoons had been placed on the states list of 
hazardous waste sites. The company has spent at least $200,000 for 
studies and cleanup, officials said, and the site has since been 
removed from the list 

Ohio 
The company's plant in Ashtabula, Ohio, near Lake Erie received 

unrestrained praise from state environmental officials. In fact, offi
cials there called the company "one of the better companies in the 
northeastern part of the state." 

"They have an excellent record of complying with mercury 
limits," said Carol Porter, a spokeswoman for the Ohio Environmen
tal Protection Agency. 
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n T H E  O E O E O O Y  O F  T H E  S Y R A C C F E  M U A D R A N C . E E  
"SE l /X t  

l.uCKrOKT LIMESTONE 

»< li"""u"K- '  "" ' , .verlyins .he Kachc.cr-CIin.on stoic is 

• T 

J " ' 

i r .  
s  

.. .. 
known in the older reports as the Niagara limestone. 

of a verv dark colored, in places black, dolomitie hmcstone and asso

ciated shales. It contains numerous small geodie cavities line u 

calcite and dolomite crystals. . 

This limestone forms a rather broad belt across tic ^yraui.c 

, drill Iw.le at iircwerton.1 ^ Jhe md. more rcsisting to the action ot the ueaihc 

than the shales above and below and hence is characterized by a 

-light topograph,c relief. Tins relief is even less than one might 

expect from the dirfereuce in the rocks, winch is prooao > • ue in 

part to the leveling action ot the ice during the glacia penou an 

the inequalities of the glacial deposits: possibly also the area was 

• uearlv base-leveled before the advent of the glacier. 

4 . 4 3  T h e  o u t c r o p s  o f  t h e  L o c k p o r t  l i m e s t o n e ,  w h i l e  n o t  » « m e r ° » s  

, 4 t  o w i n g  t o  t h e  h e a v y  g l a c i a l  c o v e r i n g ,  a r c  m o r e  e x t e n s i v e  t h a n  1 .  

: . , s  o f  t h e  u n d e r l v i n g  s h a l e s .  T h e  b e s t  e x p o s u r e  o n  t h e  S y r a c u s e  a r e a  

! . 4s is at the quarrv on the South Bay electric road about one mile so 

of Oneida lake. The greater part of the rock here ,s a nearly 

black dolomite. The upper layer is evenly bedded, varies trom 

i to J feet in thickness, has a finely crystallized, even texture and 

is a fairlv good building stone. The layers immediately underlying 

, ,,;.s lhe top lied are more thinly bedded and interlam.nated with black 

. . .  .  c a r b o n a c e o u s  s h a l e .  A t  a  d e p t h  o f  4  t o  ( .  t e e t  t h e  l i m e s t o n e  o c c u r s  

iS,,o indicated a thicknc masses wlth 1U) reRUiar lamination or gram, in 

, ;n7 and S ,o ,eet below ti:c ^ ^ ^ ̂ T T y  the shalc prevails over the 

u  o i  i ' r o s sc r .  limestone. . 

cn ( l  O nonda ga  l ake  , 11 { . )n  t h c  W h i w  {a rm umuc( l i a t e l y  sou th  of t h e  qua r ry  t he  r o ck  
ding to the interpretation 01 ^ rcmovcd over an area several acres in extent. It has been 

nf ,|S feet of Clinton and 3,- Mcarlv M ^ f(jr {oulldatio„s. culverts and bridge piers. Its 

;in lh0 CaSi side o, the cxtcnded 1(jc;il use is (lue rather to thc fact that it is the only rock 

e uyi feet ot Clinton and ()1)tainal)le t-or iJUiiciins- purposes between the plateau south ot 

Svracuse and thc Medina sandstone area some miles to the north. 

' A similar rock at or near the same horizon as that at the quarry 

, mentioned above has been quarried to a limited extent tor oca 

iail Si'ciciy m America. v. 4. !'• ^ the village of Cicero, two and a half miles southwest ot the 

canal at Oak (Orchard on the < Mieida ri\er. and in the )an 

... 1,[• pic Clinton "of the Seneca river a halt mile south of Three Rixer point. iere 

the New Y'.rk Suite Museum j, another quarry in this rock two aiul a half miles northwe.t ot 

, ,.1 povniiian ami Silurian b"'k ITddwinsville and another on the western border of the \i a>e 

•. in bul. (w"l. T''e. <'f Amerw j_vsaildcr> Jjoth of these localities are on the Bulduiusvi c 

- • .10 

too.1S3 

,i4 • 1 



I 

b 

; 

_-L •b ~ \ 
.1 •• 

/ 

• u \^ 

\ * 0  

AN OVERVIEW OF MERCOEY CCNEAMINATICN 
IN THE FISH OF ONCNDAGA LAKE 

by 

R.J. Sloan, L.C. Skinner, E.G. Horn, and R. Karcher 

New York State Department of Environmental Conservation 

July - 1987 
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Potential Health Effects 
of Mercury in Water Supply Wells 

Thomas R. Stolzenburg, Robert R. Stanforth, and David G. Nichols 

Hw cycling ol mercury In the 
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Metallic mercury is sometimes used in 
equipment in drinking water supply 
wells. In some situations, this mercury 
may be accidentally introduced into the 
well, creating a potential for contam
ination. In reviewing possible sources of 
mercury in drinking water, the US Envi
ronmental Protection Agency (USEPA) 
suggested that there may be some 
instances of well contamination from 
mercury-sealed well pumps. 1 In light of 
well-documented cases of mercury con-
lamination in surface waters, an evalua
tion of possible human health effects 
resulting from the use in drinking water 
supply --. stems of equipment containing 
oietall i iercury was conducted. In par
ticular. rhe aquatic cycling of mercury 
tinder conditions likely to occur in 
Eroundwater and the human health 
effects of different chemical forms of 
nercury were investigated. 

Ttticity of mercury 
To evaluate the possible danger from 

nercury in drinking water, knowledge 
jf previous mercury poisoning incidents 
# helpful. Because of the long history of 
industrial use of mercury, its toxic 
J*°pertie's are well known. The toxicity 
*nd mode of entry of mercury into the 

_ January i9ss 

human body depend on which chemical 
form is present. 

Mercury poisonings caused by expo
sure to inorganic mercury, mainly 
through inhalation of elemental or mer
curic mercury fumes, have usually been 
work-related (in mining, felt hat manu
facturing, and other industries that use 
elemental mercury).2 

Recently, highly publicized cases of 
mercury contamination have involved 
alkyl organomercurials, especially 
methylated mercury. Methylmercury 
attacks the brain and nervous system 
and can cross the placenta to attack the 
fetus.2-3 Such poisoning has limited 
reversibility, in contrast to the effects of 
inorganic mercury poisoning, which are 
alleviated when exposure is reduced. 

Four cases of methylmercury contam
ination of the aquatic environment are 
well-known: Minamata and Nngata, 
Japan; Lake St. Clair. Michigan-Ontario; 
and the English-Wabigoon nver system 
in northwestern Ontario.2-3 In all cases, 
contamination was caused by long-term 
industrial discharge of mercury-contam
inated wastewater. In Japan, methyl
mercury was released directly in the 
wastewater discharge and caused severe 
cases of human poisoning. Inorganic 

mercury was the primary form of the 
element released in the incidents in the 
United States and Canada. This inor
ganic mercury was then methylated in 
the receiving waters, probably by bac^ 
tenajnjhejfidilSfinls. 
-"Methylmercury in water becomes 
concentrated in fish and shellfish, and 
human poisoning appears to result from 
eating the contaminated food rather than 
through direct intake of contaminated 
water. The people most affected by the 
contamination incidents were those who 
depended heavily on fish or shellfish as a 
food supply—for example, residents of 
Minamata and Niigata. 

In the early 1970s, methylmercury 
was found to be the predominant form ot 
the element in fish, even in those from 
uncontaminated areas of the ocean. 
Methylmercury formation and bioac-
cumuiation were demonstrated to occur 
naturally and were not limited to con
taminated areas. Tuna and swordf.sh, 
for example, are especially hish 
methylmercury. Known casesof methyl 
mercury poisoning, however, are limitec 
to areas where industrial discharge o. 
methylmercury has led to very ht«t 
methylmercury concentrations in fish. 

Ingestion of elemental mercu^ doe-
not cause the symptoms asscxiated wi -
methylmercury poisoning. In tact 
miners of the centuries-old mercury min 
at Almaden, Spain, were known to dnn 
SemLal mercury to treat consnpa ion 
Although this procedure is not medical, 
recommended, it demonstrates that 
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Schematic diagram of the cycling of mercury in the environment 

direct intake of elemental mercury poses 
a relatively insignificant health threat 
compared with the ingestion of methyl-
mercury. 
Cycling of mercury in the environment 

The aqueous chemistry of mercury in 
the environment is complex because of 
its stability in three oxidation states, 
complexation with a variety of ligands, 
strong adsorptive character, and complex 
interactions with organic or biological 
material. A diagram of the cycling of 
mercury in natural waters is shown in 
Figure 1. The diagram is broken into 
three levels: solid, water, and air. Con
version of mercury from one form to 
another occurs in the water, i.e., in 
sediment-pore water or the water col
umn, rather than in the solid phase. The 
biota, e.g., bacteria and fish, are shown 
as an insert in the water phase. 

Oxidation states. Mercury (Hg) can exist 
in three oxidation states: 0 (elemental), I 
(mercurous), and II (mercuric). Figure 2s 
shows the stability ranges for the three 
oxidation states on an Eh-pH diagram. 
The Eh is a measure of the oxidation-
reduction potential, with an increasing 
Eh value indicating more oxidizing 
conditions. Chloride and sulfur are 
included in the diagram at environ
mentally common concentrations (1mA/ 
each) to show their influence on mercury 
speciation. Those solute species that are 
stable under the Eh-pH conditions repre
sented are indicated by the delineated 
areas in the figure. The limits of the 
diagram show where the water itself is 
decomposed. Also shown are Eh-pH 
conditions commonly found for ground
water.6 Over the Eh-pH range of most 
groundwaters, elemental mercury is the 
stable form. 

Oxygen rapidly reacts with elemental 
mercury to form mercuric mercury.7 
Thus, in reoxygenated groundwater or 
in surface waters, mercuric ion should 
be the predominant form. Elemental 
mercury is also oxidized by chlorine, so 
in drinking water that is chlorinated 
before use. mercury should be in the 
oxidized form. 

SatsratiM concentrations. The concen
tration of elemental mercury (Hg(0)] in 
solution may be controlled by its solu
bility. Glew and Hames7 found a satura
tion concentration of about 60 y.g Hg(0)/L 
at 77°F (25°C), with a strong temperature 
dependence, and derived equation 1 to 
describe the solubility of Hg(0) in air-free 
water. At 122°F (50°C). the saturation 
concentration is 100 ng/L, and at 167°F 
(75°C) it is almost 200 ng/L. The often 
repeated solubility of 25 ^g/L at 77°F 
(25°C) is based on early, incorrect studies. 

Stability fields for aqueous mercury species at various Eh and pH values 
I ride and sulfur concentrations of 1 mM each were used in the calculationr* 

m Eh-pH ranges for groundwater are also shown6) 

logHg(0) - -118.04 + 4715.2/r + 42.03 logioT (1) 

in which Hg(0) is mercury solubility in 
ug/Land 7*is temperature in K.Dissolu-

lAi.rtGEMENT AND OPERATIONS 
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tion kinetics are very rapid, so water in 

direct contact with metallic mercury 

will probably be saturated.8 

Mercuric mercury lHg(II)l is quite 
soluble under aerobic conditions, with 
solubility greatly increased by the pres
ence of complexing anions, especially 
hydroxide and chloride. If no chloride is 
present, the solubility of Hg(II) will be 
approximately 200 mg/L at pH values 
commonly encountered in natural wa
ters. However, because other processes 
reduce mercury concentrations in aerobic 
waters, the solubility of mercuric salts 
(except for the sulfide) does not usually 
control mercury concentrations in nat
ural waters. Under anaerobic conditions, 
sulfide may limit the solubility of Hg(ll) 
to very low levels. 

Mercurous mercury (Hg(l)l has a small 
stability region in the Eh-pH diagram 
presented in Figure 2. Wollast et al9 state 
that mercurous mercury is unlikely to 
occur in the natural environment. If the 
free mercuric ion concentration is rapidly 
removed from solution through com-
plexation or adsorption, Hg(I) dismu-
tates, i.e., splits into elemental and 
mercuric mercury. Since these are com
mon occurrences in the aqueous envi
ronment. the stability of Hg(I) in natural 
systems is probably low. 

Bacterial absorption and conversion. 
Methylmercury formation requires the 
presenceof a suitable methylating agent, 
i.e., a chemical or biochemical process 
capable of adding the methyl group to 
the mercury. Although methylating 
agents can be produced either by micro
organisms or by humans, the principal 
agents are bacterial. Bacteria can absorb 
and convert inorganic mercury into 
several important products. Of greatest 
interest in this work is the ability of 
several types of bacteria to methylate 
mercury to form methylmercury or 
dimethylmercury. Of the several bacte
rial methylating agents known, methy l-
cobaiamin, a vitamin B12 analogue, is 
believed to be the most active. 

Bacterial methylation has been ob
served under both aerobic and anaerobic 
conditions.10 The rate of methylation 
depends on the activity of methylating 
bacteria and on the availability of mer
cury to the bacteria. Bacterial activity 
depends on the bacterial population, food 
supply (i.e.. carbon and nutrient concen
trations). and temperature. Since Hg(II) 
is the species that is methylated, the 
availability of mercury for methylation 
depends on Hg(ll) concentration. This 
concentration is influenced by redox 
conditions, presence of complexing 
agents, sulfide concentration, and pH. 

Several studies have shown that bac
teria can demethylate mercury in the 
same type of environments as those in 
which methylation occurs, e.g.. sedi
ments.10 Both methylation and de-
methylation of mercury can be assumed 
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to occur in bacteria-rich environments. 
The net methylmercury concentration 
will depend on the relative rates of 
methylation and demethylation. 

In the environment, net methylation 

occurs most rapidly under moderately 

anaerobic conditions.11 Presumably .both 

bacterial activity and Hg(II) availability 

are optimized under these conditions. 

Under strong reducing conditions, for

mation of mercuric sulfide probably 

limits the concentration of soluble Hgfll). 

Under aerobic conditions, net methyla

tion is slower than under anaerobic 

conditions. Olson and Cooper suggested 

that this may be due to an increased rate 

of methylmercury demethylation rather 

than to a decreased rate of methylmer

cury formation.18 

Whether monomethylmercury or di
methylmercury is formed is a function 
of pH. Monomethylmercury is favored at 
a pH of less than 8, whereas dimethyl-
mercury is formed at a pH greater than 
8. Since dimethylmercury is volatile, it 
is usually lost from an aquatic system as 
soon as it is formed. 

A few nonbiologically produced methyl
ating agents have also been shown to be 
significant, e.g., other methylated metals, 
especially lead and zinc. Alkyl lead, for 
example, has been implicated as the 
methylating agent in the St. Clair River 
mercury contamination incident. Under 
most conditions, however, bacterial 
methylation is of more concern. 

BloaccaniiiatiM. Methylmercury can 
be absorbed from water by organisms 
and binds strongly to organic detritus. 
Thus fish and other organisms accumu
late methylmercury to higher concen
trations than the concentrations in 
surrounding waters. Methylmercury 
concentrations in water are generahy 
very low (in the nanogram-per-htre I llr» 
mg/L} range or less), even in 
mercury contamination (Table 1). Ihe 
totai mercury concentrations 0 
waters, on the other hand, are often in 
the hundreds-of-nanograms-per-litre 
range. Thus, methylmercury constitutes 
only asmail fraction of the total mercury 
content of most natural waters. 

The mercury in fish and shellfish, 
however, is almost completely in the 
form of methylmercury. This ,ndl?ates 
that fish selectively retain methylmer
cury instead of inorganic mercury, 
mostly'because methylmercu^ismuch 
more lipophilic than inorganic mercury. 
Because of the large bioaccumuiationof 

methylmercury, the intake ""J* 

mercury by humans is pnmanly through 

the food chain rather than directly 

through drinking water.1 

Cycling of mercury in well wnter 
Well water presents a simpler aquatic 

environment than does surface water, 
which makes modeling of 
evele in well water easier. Since oxygen 
concentrations in well water are gener-

T.R. STOLZENBURG ET AL 47 



.6^ (iv 
,)y low, dissolved mercury tends to 
pmain as Hg(0) rather than being 

idized to Hg(li). Winograd and Robert-
n have challenged the prevailing 
nion that deep groundwater has a low 
gen content and give several exam-

;'s of oxygenated deep groundwater.15 
hether these instances are exceptions 

„r the norm has yet to be established. 
For modeling purposes, the groundwater 

assumed to be deoxygenated. This 
isumption has little effect on the 

modeled concentrations of methylmer-
'-ury in the pumped water but simplifies 

ie mercury cycle, since only the 
:actions involving elemental mercury 

^nd methyiation need to be considered. 
Although methyiation involves the mer-

jric ion. it can still occur under condi-
ons in which HgfO) is the predominant 

.orm. The only Hg(0) reaction of concern 
is the dissolution of mercury from liquid 
lercury to the overlying water. 

Methylmercury formation and contamina-
jon. For mercury that has been acciden-
r ally introduced into a well to pose a 
lazard to human health, at least two 
teps would have to occur: (1) the 

-mercury would have to be methylated, 
and (2) the methylmercury would have 
o be bioconcentrated by aquatic organ-
sms, and those organisms would have 
.o be consumed by humans. Both of 
these steps are highly unlikely in drink-
ng water wells. 

Biological methyiation is controlled by 
three factors: (1) the presence of methyl-
ating bacteria, (2) sufficient substrate, 
and (3) mercury in the mercuric form. It 
is favored by conditions of active bac
terial growth and high organic content, 
such as those in sediments or sewage 
lagoons. Large municipal drinking water 
supply wells generally have very low 
bacterial populations, much lower and 
much less diverse than those of sedi
ments or sewage lagoons. Furthermore, 
growth of whatever bacteria may be 
present is slowed by the unfavorable 
bacterial environment (the low organic 
and nutrient content) of the well water. 
Well water is thus not a favorable 
environment for methyiation. 

Methyiation also depends on the mer
cury concentration, which may reach 
levels of 40 to 50 fig/L at the bottom of 

_ the well immediately next to the metallic 
mercury pool (at water temperatures of 
68°F [20°Cp. Such levels, however, are 
far below the mercury concentrations of 

... 1 to 100 mg/L used in experiments with 
natural sediments during which methyi
ation was observed. Methyiation, there
fore, is extremely unlikely to be signif
icant in wells because of the low bacterial 
Topulation and the low dissolved mercury 
concentration. 

Extremely low concentrations of 
methylmercury could theoretically be 
transferred directly from well water to 
the human consumer. However, these 
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amounts of methylmercury are not of 
major concern because a significant 
health threat exists only when dissolved 
methylmercury is bioaccumulated by 
organisms and these organisms are 
consumed. 

In the event that aerobic conditions 
exist in the groundwater, some of the 
mercury might be present in the Hg(II) 
form, which is more amenable to 
methyiation. However, the likelihood of 
methyiation would remain small since 
two other conditions would still have to 
be met: the presence of methylating 
bacteria and of a growth substrate. In 
addition, in order for a consumer to be 
exposed to a significant dose of methyl
mercury, an organism that has bioac
cumulated the methylmercury would 
have to be ingested. 

This last point was exemplified during 
development of the USEPA's current 
water quality criteria for human health.14 
The agency assumed that methylmer
cury ingested by humans came from two 
sources: from the water itself and from 
fish living in the water. The USEPA 
used an average bioaccumulation factor 
to estimate the distribution of methyl
mercury between the fish and the water 
and used an average daily consumption 
of both fish and water. To set the safe 
daily intake of methylmercury from 
water, it was estimated thut 99 9 percent 
of methylmercury ingestion results from 
fish consumption and only 0.1 percent 
from drinking the water (Table 2). Thus, 
for aquatic methylmercury to be of con
cern to human health, a bioaccumulator 
is necessary to concentrate the methyl
mercury. Such bioaccumulators are not 
commonly present in municipal water 
supply wells. 

Conclusions 
According to the analysis presented 

here, metallic mercury in water supply 
well equipment does not pose a threat to 
human health. Because of low mercury 
concentrations and unfavorable condi
tions for methyiation, the methyiation 
of inorganic mercury dissolved in well 
water is highly unlikely. Even if a small 
amount of methylmercury is formed, 
there are no fish or shellfish present to 
concentrate the methylmercury to the 
point at which it would be a threat to 
human heaith. 
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14. MERCURY 

14.1 Statement of Probable Fate 

Mercury's major removal mechanism from a natural water system is-ad
sorption onto the surfaces of particulate phases and subsequent settling to 
the bed sediment. The overwhelming majority of any dissolved mercury is 
removed in this manner within a relatively short time, generally in the im 
mediate vicinity of the source. Much smaller portions of the disso ve 
mercury are ingested by the aquatic biota or transported by current move
ment and dilution. Secondary transformations of mercury in the sediments 
can occur; these include precipitation as HgS and methylation by bacteria. 
Since the mercury itself is not destroyed, these inorganic and organic 
forms of mercury may then release ionic or metallic mercury into the waCar_ 
column as part of a recycling process. Resuspension of sediments y tur u 
lence or the activity of benthic organisms can also release these compounds 
of mercury directly into the water column. The primary sink for mercury 
released to the environment is thus the sediments. 

14.2 Identification - Geochemistry of Mercury 

Mercury is able to exist in the natural environment in three oxidation 
states: as the native element itself, in the +1 (mercurous) state, and in 
the +2 (mercuric) state. The nature of the species which will occur in a 
given assemblage, or predominate in solution, depends upon the redox poten 

tial and pH of the environment. 

It is difficult to estimate the abundance of mercury in the earth s 
crust. Fleischer (1970) reported that concentrations vary between 5 and 
1000 ppb in common natural materials. Considerably higher concentrations 
have been measured in specific formations in mercury-rich regions of the 
world. Erickson (1960) estimated that about 1010 metric tons of rock are 
weathered each year. Using an average mercury content for rocks of 80 ppb, 
this would mean that about 800 metric tons of mercury are released from 
rock every year. Since typical soils do not contain higher concentrations 
of mercury than does its underlying rock, some of this weathered mercury 
must reach the aquatic environment. 

Mercury has an atomic weight of 200.59, a melting point of -38.87 C, 
and a boiling point range of 356-358°C. At 20°C, its specific gravity is 
13.546 and its vapor pressure is 0.0012 torr (Weast 1977). The,solubility 
of metallic mercury in pure water has been determined by Sanemasa (1975) to 
be 19.2 yg/1 and 81.3 yg/1 at 5°C and 30°C, respectively. 

14-1 
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CHEMICAL PROPERTIES 

Mercury,  a  si lver-white metal  that  is  l iquid at  room temperature and is  
highly volati le,  can exist  in three oxidation states:  elemental  mercury 
(Hg ) ,  mercurous ion (Hg? ) ,  and mercuric ion (Hg ) .  I t  can be part  of both 
inorganic and organic compounds (EPA 1980; Clarkson et  al .  1984; Table 3).  
All  mercury compounds interfere with thiol  metabolism, causing inhibit ion or 
inactivation of proteins containing thiol  l igands and ult imately leading to 
mitotic disturbances (Das et  al .  1982; Elhassani 1983).  The mercuric species 
is  the most toxic inorganic chemical form, but al l  three forms of inorganic Hg 
may have a common molecular mechanism of damage in which Hg is  the toxic 
species (Clarkson and Marsh 1982; Figure 1).  

Chemical speciation is  probably the most important variable influencing 
ecotoxicology of Hg, but Hg speciation is  difficult ,  especially in natural  
environments (Boudou and Ribeyre 1983).  Mercury compounds in an aqueous 
solution are chemically complex. Depending on pH, alkalinity,  redox, and 
other variables,  a wide variety of chemical species are l iable to be formed, 
having different electrical  charges and solubil i t ies.  For example,  HgCl- in 
solution can speciate into Hg(0H)2, Hg ,  HgCl ,  Hg(OH)",  HgCl- ,  and 
HgCl- " ;  anionic forms predominate in saline environments (Boudou and Ribeyre 
1983).  In the aquatic environment,  under naturally occurring conditions of pH 
and temperature,  Hg may also become methylated by biological  or chemical 
processes,  or both (Beijer and Jernelov 1979; EPA 1980; Ramamoorthy and 
Blumhagen 1984; Figure 1) --  although abiological  methylation is  l imited 
(Call ister  and Winfrey 1986).  Methylmercury is  the most hazardous mercury 
species due to i ts  high stabil i ty,  i ts  l ipid solubil i ty,  and i ts  possession of 
ionic properties that  lead to a high abil i ty to penetrate membranes in l iving 
organisms (Beijer and Jernelov 1979).  

All  mercury discharged into rivers,  bays,  or estuaries as elemental  
(metall ic)  mercury,  inorganic divalent mercury,  phenylmercury,  or alkoxyalkyl 
mercury can be converted into methylmercury compounds by natural  processes 
(Jernelov 1969).  The mercury methylation in ecosystems depends on mercury 
loadings,  microbial  activity,  nutrient content,  pH and redox condition,  
suspended sediment load,  sedimentation rates,  and other variables (NAS 1978; 
Compeau and Bartha 1984; Berman and Bartha 1986; Call ister  and Winfrey 1986; 
Jackson 1986).  The f inding that  certain microorganisms are able to convert  

7 
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Table 3.  Some properties of mercury and i ts  compounds.  

Elemental  Mercurous Mercuric Methyl mercury 
Property mercury chloride chloride chloride 

Empirical  formula Hg H g 2 C l 2  H g C l 2  CH3HgCl 

Molecular weight 200.59 472.09 271.52 2 5 1 . 0 9 C  

Chlorine,  % 0 15.02 26.12 1 4 . 1 2 C  

Mercury,  % 100 84.98 73.88 7 9 . 8 9 C  

Melting point,°C -38.87 sublimes 
400-500 

at  277 "-
4

 
O

 o
 

Density 13.534 7.15 5.4 4 . 0 6 3 C  

Solubil i ty,  mg/1 (ppm) 

In water 0.056 2.0 74,070 - 1 , 0 1 6 d  

In benzene 2 . 3 8 7 b  insol.  5,000 -6,535® 

.  All  data from Merck Index (1976),  except where indicated.  
Spencer and Voigt (1968).  

.  Weast and Astle (1982).  
Eisler (unpubl.) ,  72 hour equil ibrium value.  
Eisler (unpubl.) ,  24 hour equil ibrium value.  

8 
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C H  4  C 2 H 6  

\/ 

-(CH^Hg 

WATER AND BENTHIC REGION 

H g 2  

MERCUROUS SHELLFISH 

i n o r g a n i c  a n d  o r g a n i c  c o m p l e x e s  

Figure 1.  Major t ransformations of  mercury in the environment 
(modified from Beijer  and Jernelov 1979).  
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CASE NARRATIVE 

Laboratory  Name:  Recra  Environmenta l ,  Inc .  
Case  Number :  87-1525 

Samples  Ident i f ica t ions*:  
Soi l  Matr ix  

SH8773403044 '  
SH8773403045 -
SH8773403046 -
SH8773403047 * 
SH8773403048 '  
SH8773403048 MS 
SH8773403048 MSO '  ^  o  M 
SH8773403049 
SH8773403050 
SH8773403051 

Aqueous  Matr ix  

SH8773403004 -V j  P H SH8773403009 v '  >  ^  £!  

\J / 
j 

sj <r 
/ p 

\J •j p 

J 6 

3 K 

\J S p 

kJ 5 
0 
1 

h  
n 
n 

If 

S H 8 7 7 3 4 0 3 0 0 5  7  5 A  J  S H 8 7 7 3 4 0 3 0 1 0  v  $  p  ^  

S H 8 7 7 3 4 0 3 Q 0 6  7  3  , „ S H 8 7 7 3 4 0 3 0 1 1  ^  r  3 n. jno' / jtujun * ? 

SH8773403007 "7 5  1 SH8773403012 ^  
v/ -A H 

0 
SH8773403007 MS SH8773403013 
SH8773403007 MSD SH8773403061 
Fie ld  Blank Tr ip  Blank v  

*  Sample  ident i f ica t ions  conta ined in  the  data  package consis t  of  the  
las t  three  (3)  d ig i t s  of  the  above ident i f ica t ion numbers .  

Contrac t  Number :  C001741 
Sample  Receipt :  November  10 ,  1987 

Vola t i le  Data  

o  Vola t i le  sample  and s tandard  areas  are  l i s ted  on the  corresponding data ,  
sys tem pr in touts .  

o  During the  vola t i le  data  t ransfer  of  sample  SH8773403046,  a  sof tware  
er ror  resul ted  in  the  loss  of  the  data  f i le .  The sample  was  not  re
analyzed s ince  the  holding t ime had been exceeded.  

Semi-Vola t i le  Data  

o  Chromatogrpahlcal ly ,  Benzo(b)f luoranthene and Benzo(k)f luoranthene 
coelute .  The repor ted  value  i s  therefore  an "and/or"  value .  

o  Semi-vola t i le  sample  and s tandard  areas  are  l i s ted  on the  corresponding 
raw data  worksheets .  

o  Surrogate  2-Fluorophenol  for  the  aqueous  samples  has  low recovery  due 
to  a  s l ight  re tent ion t ime sh i f t  on the  scan delay .  

Pes t ic ide  Data  

o  Pes t ic ide/PCB compounds  conf i rmed by two d iss imi lar  GC columns were  not  
conf i rmed by GC /MS due to  insuff ic ient  concentra t ion in  the  f ina l  
sample  ext rac ts .  
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f o l l o w i n g  s i g n a t u r e . "  

D r .  A r u n  K .  B h a t t a c h a r y a  

DecemDer  10 ,  1987 
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1A EPA SAMPLE NO. 
VOLATILE ORGAN ICS ANALYSIS DATA SHEET 

I 

Lab Name: RECRA ENVIRONMENTAL, INC. Contract: C001741 
050 

Lab Code: FINNMAT Case No.: 87-1525 SAS No.: - SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 050 

Sample wt/vol: 5.33 (q/mL) G Lab File ID: 5198 

Level: (low/med) LOW Date Received: 11 10,87 

I Moisture: not dec. 27.2 Date Analyzed: 11 17,87 

Column: (pack/cap) PACK Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) LG, KG 

74-87-3 Chlorcme thane 10 

. . .  .  

U 
74-83-9 Bromomethane 10 U 
75-01-4 Vinyl Chloride 10 u 
75-00-3 Chloroe thane 10 u 
75-09-2 Methylene Chloride 25 B 
67-64-1 Acetone 10 U 
75-15-0 Carbon Disulfide 2 J 
75-35-4 1,1-Dichloroethene 5 u 
75-34-3 1,1-Dichloroethane 5 u 
540-59-0 1,2-Dichloroethene (total) C.6 J 
67-66-3 Chloroform C .2 J 
107-06-2 1,2-Dichloroethane 5 U 
78-93-3 2-Butanone 10 u 
71-55-6 1,1,1 -Trichlcroe thane 5 u 
56-23-5 Carbon Tetrachloride 5 u 
108-05-4 Vinyl Acetate 10 U" 
75-27-4 Bromodichlorcmethane 5 u 
78-87-5 1,2-Dichloropropane 5 u 
10061-01-5 cis-1,3-Dichloropropene 5 u 
79-01-6 Trichloroethene 1 J 
124-48-1 Dibrcmochlorcme thane 5 u 
79-00-5 1,1,2 -Trichloroe thane 5 u 
71-43-2 Benzene 5 u 
10061-02-6 trans-1,3-Dichloropropene 5 u 
75-25-2 Bronoform 5 u 
108-10-1 4-Methyl-2-Pentanone 10 u 
591-78-6 2-Hexanone 10 u 
127-18-4 Tetrachloroethene 5 u 
79-34-5 1,1,2,2 -Tetrachloroe thane 5 u 
108-88-3 Toluene 1 BJ 
108-90-7 Chlorobenzene 5 u 
100-41-4 Ethylbenzene 0.1 J 
100-42-5 Styrene 5 u 
1330-20-7 Xylene (total) 5 u 

FORM I VOA 



I 

I 
I 

I 

I 
I 

IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

is ') 39 

EPA SAMPLE NO. 

050 

Lab Name: RECRA ENVIRONMENTAL, INC. Contract: C001741 

Lab Code: FINNMAT CASE NO.: 87-1525 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.33 (q/mL) G_ 

Level: (low/med) LOW 

% Moisture: not dec. 27.2 

Column: (pack/cap) PACK 

Number TICs found: 6 

- SDG No.: 

Lab Sample ID: 050 

Lab File ID: 5198 

Date Received: 11/10'87 

Date Analyzed: 11/17<87 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1 .  

4. 
5. 
6 .  
7. 
8 .  

_9_. 
10.  
11.  
1 2 .  
13_. 
14. 
15. 
1 6 .  
17. 
1 8 .  
19. 
2 0 .  
2 1 .  
2 2 .  
23. 
24. 
25. 
2 6 .  
27. 
2 8 .  
29. 
30. 

COMPOUND NAME 
UNKNOWN 
UNKNOWN 
UNKNOWN 
ALKYL ALIPHATIC 
ALKYL ALIPHATIC 
UNKNOWN 

RT 
1:58 
2:56 
5:48 
19:18 
26:12 
35:48 

EST. CONC. 
21 

120 
120 
31 

16 

FORM I VOA-TIC 

B 
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050 

SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET 
i 

Lab Name: RECRA ENVIRONMENTAL, INC. Contract: C001741 j 

Lab Code: FINNMAT Case No.: 87-1525 SAS No. : - SDG No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.11 (q/mL) G 

Level: (low/med) LOW 

\ Moisture: not dec. 27.2 dec. 

Extraction:-

GPC Cleanup: 

EPA SAMPLE 1J0. 

050 

Lab Sample ID: 

Lab File ID: _ 

Date Received: 

1038E 

11 10.87 

(SepF/Cont/Sonc) 

(Y/N) _Y_ pH: 7.8 

SONC 

Date Extracted: 11/13.87 

Date Analyzed: 11.25/87 

Dilution Factor: 1 . 0  

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/1 or ug/Kg) UG/KG 

108-95-2 Phenol 330 u 111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

bis(2-Chloroethyl)ether 330 U 111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2-chiorophenol 5 J 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

i,3-Dichlorobenzene 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

i,4-Dichlorobenzene 59 BJ 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

benzyl alcohol 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

1/2-Dichlorobenzene 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

i -Metnyiphenol 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Dis(2-Chloroisopropyl)ether 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

4-methyipnenol 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

N-Nitroso-di-n-propylamine 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

nexachloroetnane 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Nitrobenzene 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

isophorone 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2-Nitrophenol 330 U 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2/4 -Dimethylphenol 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

benzoic acid 91 J 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Dis (2 -Chloroethoxy) methane 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2/4-uichlorophenol 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

J-/2,4-Trichlorobenzene 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Naphtnaiene 10 J 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

4-cnioroaniline 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Hexacniorobutadiene 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

4 -chioro-J-methylpheno1 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2-Methyinapnthalene 6 J 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

nexacmorocyclopentadiene 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2,4, G-iTicniorophenol 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2,4,5-Trichlorophenol 1600 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

^ -unioronaphthalene 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

2-Nitroaniline 1600 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

uunethylphthalate 330 u 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

Acenaphthylene 10 J 

111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 £, b -Dinitrotoluene 330 u 

FORM I SV-1 
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SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RECRA ENVIRONMENTAL, INC. Contract: C001741 

Lab Code: FINNMAT Case No.: 87-1525 SAS No.: - SDG No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.11 (q/mL) G 

Level: (low/med) LOW 

t Moisture: not dec. 27.2 dec. 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) _Y_ pH: 7,8 

EPA SAMPLE NO. 

050 

Lab Sample ID: 

Lab File ID: 1038E 

Date Received; 11-10 - 87 

Date Extracted: 1113/87 

Date Analyzed: 11/25 87 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09-2— 
83-32-9— 
51-28-5— 
100-02-7-
132-64-9-
121-14-2-
84-66-2— 
7005-72-3-
86-73-7— 
100-01-6— 
534-52-1— 
86-30-6 — 
101-55-3— 
118-74-1— 
87-86-5— 
nc r> ^ r\ 
OJ-Wl'O 

120-12-7— 
84-74-2— 
206-44-0— 
129-00-0— 
85-68-7— 
91-94-1— 
56-55-3— 
218-01-9— 
117-81-7— 
117-84-0— 
205-99-2— 
207-08-9— 
50-32-8— 
193-39-5— 
53-70-3— 
191-24-2— 

3-Nitroanil ine 
—Acenaphthene 
—2,4 -Dinitrophenol_ 
—4 -Nitrophenol ~ 
—Dibenzofuran 
—2,4-Dinitrotoluene 
—Diethylphthalate_ 
—4-Chlorophenyl-phenylether_ 
—Fluorene ~ 
—4-Nitroaniline 
—4,6-Dinitro-2-methylphencl 
—N-Nitrosodiphenylamine (1)" 
—4 -Bromophenyl -phenyletherj 
—Hexachlorobenzene 
—Pentachlorophenol 
—Phenantnrene 
—Anthracene 
—Di-n-butylphthalate 
—Fluoranthene 
—Pyrene 
Butylbenzylphthaiate_ 

—3,3'-Dichlorobenzidine 
—Benzo(a)anthracene 
—Chrysene_ 
bis(2-Ethylhexyl)phthalate 

—Di-n-octylphthalate ~ 
—Benzo(b)fluoranthene 
- -Benzo(k)fluoranthene 
—Benzo (a) pyrene 
—Indeno(1,2,3-cd)pyrene_ 
—Dibenz (a, h) anthracene_J 
—Benzo (g, h, i) perylene 

1600 U 
7 ' J 

1600 U 
1600 U 

6 J 
330 U 
16 "BJ 

330 U 
10 "J 

1600 u" 
1600 IT 

330 U 
330 U 
330 U 

1600 U 
87 J 
20 J" 
32 BJ 

190 J 
180 J 
330 U 
660 U 

84 J 
110 J 
450 

4 BJ 
180 J 
330 U 
84 J 
56 J 
25 J 
60 J 

1) - Cannot be separated from Diphenylamine 

FORM I SV-2 
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SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE rJO. 
I ' 

i  0 50  

Lab Name: RECRA ENVIRONMENTAL, INC. Contract 

Lab Code: FINNMAT Case No.: 87-1525 SAS No.: 

C001741 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.11 (q/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 27.2 dec. 

- SDG No.: 

Lab Sample ID: 050 

Lab File ID: 1038E 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) _Y_ pH: 7,8 

Date Received: _ 

Date Extracted: 

Date Analyzed: _ 

Dilution Factor: 

l l . ' l O . 8 7  

11/13 87 

11/25.87 

1.0 

Number TICs found: 20 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
i ... 

j COMPOUND NAME j RT EST. CONC. 
i 
i 
Q 

1. METHYL CYCLOPENEANOL ISOMER ! 5:14 450 
2. ALKYL SUBSTITUTED COMPOUND 5:34 410 B 
3. ALKYL OXYGENATED COMPOUND ! 5:56 530 B 
4. ALKYL OXYGENATED COMPOUND 6:04 1200 
5. BENZENEDICARBQXYLIC ALKYL ESTER! 20:06 330 B 
6. UNKNOWN ! 21:48 14500 
7. LONGCHAIN ALIPHATIC ! 22:35 1800 B 
8. LONGCHAIN ALIPHATIC ! 27:29 7300 
9. LONGCHAIN ALIPHATIC ! 28:29 400 
10.' LONGCHAIN ALIPHATIC 29:33 17200 
11. ALKYL LONGCHAIN ALIPHATIC ! 30:29 930 
12. ALKYL LONGCHAIN ALIPHATIC ! 31:35 7800 
13. LONGCHAIN ALIPHATIC ! 31:47 490 
14. !_ LONGCHAIN .ALIPHATIC 34:11 3100 
15. UNKNOWN ! 34:27 1040 
16. UNKNOWN ! 35:07 550 
17. ALKYL SUBSTITUTED COMPOUND ! 37:46 730 
18. ALKYL SUBSTITUTED COMPOUND 38:07 460 
19. ALKYL SUBSTITUTED COMPOUND 38:53 1140 
20. ! ALKYL SUBSTITUTED COMPOUND ! 39:08 1700 
21. | r I 1 
22. ! 1 1 1 
23. ! "1 1 1 
24. ! 1 1 1 
25. | 1 1 1 
26. ! H 1 1 
27. ! '• 1 1 1 
28. ! 1 1 1 
29. ! 1 1 1 
30. ! 1 1 1— 

FORM I SV-TIC 1/87 Rev. 
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Lab Name: RECRA EWIFiONMENTAL, INC. 

Lab Code: Case No.: 87-1525 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.1 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 27 dec. 

ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Contract: COO1741 

112 
EPA SAMPLE NO. 

050 

SAS No.: SDG No. 

Lab Sample ID: 

Lab File ID: 

SS239 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup': (Y/N) Y pH: 7.8 

CAS NO. COMPOUND 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

11/10/87 

11/13/87 

11/20/87 

0 . 1  

319-84-6 alpha-BHC 110 U 
319-85-7 beta-BHC 55 JB 
319-86-8 delta-BHC 11C U 
58-89-9 gaimia-BHC (Lindane) 110 U 
Z6-44-8 Heptachlor 110 U 
309-00-2 Aldrin 110 U 
1024-57-3 Heptachlor epoxide 110 U 
959-98-8 Endosulfan I lie U 
bU-57-l Dieldrin 220 U 
1 2 -55-9 4,4'-DDE 220 U 
/2-20-8 Endrin 220 U 
33213-65-9 Endosulfan II 220 U 
/2-54-8 4,4 ' -DDD 220 U 
1031-07-8 Endosulfan sulfate 220 U 
5U-29-3 4,4'-DOT 220 [J 
/ 2- 43-5 Methoxychlor 1100 U 
53494-vu-5 Endrin ketone 220 U 
5103-71-9 alpha-Chlordane HOC u 
51U3-/4-2 gaima-Chlordane 1100 u 
8001-35-2 Toxaphene 2200 u 
12b /4-11-2 Aroclor-1016 1100 u 
11104-28-2 Aroclor-1221 1400 u 
11141-16-5 Aroclor-1232 1400 u 
53469-21-9 Aroclor-1242 1100 u 
126/2-29-6 Aroclor-1248 1100 u 
1109/—69-1 Aroclor-1254 2200 u 
11096-82-5 Aroclor-1260 2200 u 

FORM I PEST 
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U.S. EPA Contract Laboratory Program 
Sample .Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE NO. 87-1525A 

SCW NO. LAB RECEIPT DATE 11/10/87 

LAB SAMPLE ID. NO. SH8773403044 (9110) QC REPORT NO. 87-1525AQC 

Elements Identified and Measured 

Concentration: Low Medium _ 

Matrix: Water Soil X Sludge Other 

ug/L or(mg/kg dry weight) (Circle One) 

1. Aluminum 10,100 A 13. Maanesium 13,300 A 
2. Antimony 0.95 U N F 14. Manaanese 600 A 
3. Arsenic 6.3 N F 15. Mercury 13 CV 
4. Barium 84 A 16. Nickel 19 A 
5. Beryllium 0.95 U A 17. Potassium 2,980 A 
6. Cadmium 0.95 U A 18. Selenium 0.95 U N F 
7. Calcium 200,000 A 19. Silver 0.95 U N A 
8. Chromium 18 A 20. Sodium 2,670 A 
9. Cobalt 3.8 A 21. Thallium 0.95 U F 
10. Copper 37 A 22. Vanadium 15 * A 
11. Iron 13,700 A 23. Zinc 103 N A 
12. Lead 40 A Percent Solids (%) 53.8 
Cyanide 0.93 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, hoover. 

EPA Sample No. 

SH8773403044 

Cements: CV - cold vapor 

Lab Manager 
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U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE NO. 87-1525A 

scw WO- LAB RECEIPT DATE 11/10/87 

LAB SAMPLE ID. NO. SH8773403045 (9111) QC REPORT NO. 87-1525AOC 

EPA Sampie No. 

SH8773403045 

Concentration: 

Matrix: Water 

Elenents Identified and Measured 

Lew Medium 

Soil X Sludge Other 

ug/L or(mg/kg dry vaeight) (Circle One) 

1 .  Aluminum 4,860 A 13. Magnesium 29,800 A 
2. Antimony 0.70 U N F  14. Manganese 495 A 
3. Arsenic 2.8 N F 15. Mercury 0.10 U CV 
4. Barium 45 A 16. Nickel 8.5 A 
5.  Beryllium 0.70 U A 17. Potassium 1,450 A 
6 .  Cadmium 0.70 U A 18. Selenium 0.70 U N F 
/ .  Calcium 185,000 A 19. Silver 0.70 U N A 
8. Chromium 7.0 A 20. Sodium 282 A y. Cobalt 4.2 A 21. Thallium 0.70 U F 
10. Cooper 17 A 22. Vanadium 7.0 * A n. Iron 10,300 A 23. Zinc 39 N A 
12. Lead 38 A Percent Solids (%) 73.2 
Cyanxae 0.68 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
uii uuvei rage. rtuuj.Li.unax ixags or LOOLnoLes expxaxnjuic 

results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Ccnments: CV - cold vaDor 

Lab Manager_ 

B - 8 
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Form I 

0 6 * i 

1 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE NO. 87-1525A 

SCW NO. LAB RECEIPT DATE 11/10/87 

LAB SAMPLE ID. NO. SH8773403046 (9112) QC REPORT NO. 87-1525AQC 

EPA Sample No. 

SH8773403046 

Elanents Identified and Measured 

Concentration: Low Medium 

Matrix: Water Soil X Sludge Other 

ug/L or(mg/kg dry v^ight)(Circle One) 

1. Aluminum 4,030 A 13. Maqnesium 11,500 A 
2. Antimony 1.2 U N F ' 14. Manqanese 374 A 
3. Arsenic 7.7 N F 15. Mercury 1.94 CV 
4. Barium 140 A 16. Nickel 19 A 
5. Beryllium 1.2 U A 17. Potassium 1,100 A 
6. Cadmium 1.2 A 18. Selenium 1.2 U N F 
7. Calcium 367,000 A 19. Silver 1.2 U N A 
8. Chromium 27 A 20. Sodium 1,930 A 
9. Cobalt 7.2 A 21. Thallium 1.2 U F 
10. CoDoer 100 A 22. Vanadium 19 * A 
11. Iron 9,690 A 23. Zinc 221 N A 
12. Lead 92 A Percent Solids (%) 42.8 
Cyanide 1.2 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Cuiuients: CV - cold vapor 

Lab Manager 

B - 8 
IFB Amend. One 



Form I 
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i 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
"03/557-2490 FTS: 8-557-2490 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE NO. 87-1525A 

SCW NO. LAB RECEIPT DATE 11/10/87 

LAB SAMPLE ID. NO. SH8773403047 (91131 QC REPORT NO. 87-1525AQC 

EPA Sample No. 

SH8773403047 

Elements Identified and Measured 

Concentration: Low Medium 

Matrix: Water Soil X Sludge Other 

ug/L or(ng/kg dry vreight)(Circle One) 

1. Aluminum 6,100 A 13. Maqnesium 9,020 A 
2. Antimony 1.1 U N F 14. Manqanese 1,550 A 
3. Arsenic 16 N F 15. Mercury 1.08 CV 
4. Barium 7,670 A 16. Nickel 1,570 A 
5. Beryllium 1.1 U A 17. Potassium 1,360 A 
6. Cadmium 1.1 U A 18. Selenium 1.1 U N F 
7. Calcium 140,000 A 19. Silver 2.7 N A 
8. Chromium 2,252 A 20. Sodium 833 A 
9. Cobalt 1,500 A 21. Thallium 1.1 U F 
10. Copper 422 A 22. Vanadium 3,000 * A 
11. Iron 104,000 A 23. Zinc 475 N A 
12. Lead 253 A Percent Solids (%) 46.2 
Cyanide 2.5 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Contents: CV - cold vapor 

Lab Manager 

B - 8 
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U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

EPA Samcie No. 

SH8773403048 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, INC. CASE NO. 87-1525 A 

SOW NO. LAB RECEIPT DATE 11/10/87 

LAB SAMPLE ID. NO. SH8773403048 (9114, 9115) QC REPORT NO. 87-1525AQC 

Elsnents Identified and Measured 

Concentration: Low 

Matrix: Water Soil X 

Medium 

Sludge Other 

ug/L or(rog/kg dry weight) (Circle One) 

1 .  Aluminum 4,380 A 13. Maqnesium 10,500 A 
2. Antimony 0.98 U N F 14. Manqanese 317 A 
3. Arsenic 5.2 N F 15. Mercury 21.1 CV 
4. Barium 99.7 A 16. Nickel 18.6 A 
5. Beryllium 0.98 U A 17. Potassium 1,480 A 
6. Cadmium 0.98 U A 18. Selenium 0.98 U N F 
7. Calcium 373,000 A 19. Silver 0.98 U N A 
8. Chromium 9.0 A 20. Sodium 1,860 A 
9. Cobalt 3.9 U A 21. Thallium 0.98 U F 
10. CoDcer 30.4 A 22. Vanadium 9.8 * A 
11. Iron 8,710 A 23. Zinc 172 N A 
12. Lead 43 A Percent Solids (%) 51.1 
Cyanide 0.98 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, hcwever. 

Camients: CV - cold vatxir 

Tah Manager 
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Form I !?9 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

EPA Sample No. 

SH8773403049 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAME RECRA ENVIRONMENTAL, 11X2. 

SCW NO. 

LAB SAMPLE ID. NO. SH8773403049 (9116) 

CASE NO. 87-1525A 

LAB RECEIPT DATE 11/10/87 

QC REPORT NO. 87-1525AQC 

Concentration: 

Matrix: Water 

Elements Identified and Measured 

Low Medium 

Sludae Soil X Other 

ug/L or(mg/'kg dry weight) (Circle One) 

1. Aluminum 6,830 A 13. Maonesium 21,800 A 
2. Antimony 0.68 U N F 14. Manaanese 344 A 
3. Arsenic 3.8 N F 15. Mercury 0.13 CV 
4. Barium 100 A 16. Nickel 9.6 A 
5. Beryllium 0.68 U A 17. Potassium 2,180 A 
6. Cadmium 10 A 18. Selenium 0.68 U N F 
7. Calcium 144,000 A 19. Silver 16 N A 
R. Chromium 21 A 20. Sodium 411 A 
9. Cobalt 4.1 A 21. Thallium 0.68 U F 
10. Copper 70 A 22. Vanadium 15 * A 
11 . Iron 11,200 A «•> n 

zo. Zinc i/in 
LIU 

M h 

12. Lead 88 A Percent Solids (%) 74.2 
0.68 U Cyanide 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Comments: CV - cold vapor 

Lab Manager 
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U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS; 8-557-2490 

EPA Sample No. 

SH8773403050 

Date 12/8/87 

INORGANIC ANALYSIS DATA SHEET 

LAB NAT-IE RECRA ENVIRONMENTAL, INC. 

SOW NO. 

LAB SAMPLE ID. NO. SH8773403050 (9117' 

CASE NO. 87-1525A 

LAB RECEIPT DATE 11/10.'87 

QC REPORT NO. 87-1525AQC 

Elements Identified and Measured 

Concentration: Low 

.Matrix: Water Soil X 

Medium 

Sludge Othei 

ug/'L or(TO/kg dry weig^l (Circle One) 

1. Aluminum 3,460 A 13. Magnesium 8,470 A 
2. Antimony 0.69 U N F 14. Manqanese 275 A 
3. Arsenic 2.7 N F 15. Mercury 0.096 U CV 
4. Barium 46 A 16. Nickel 8.4 A 
5. Beryllium 0.69 U A 17. Potassium 657 A 
6. Cadmium 2.9 A 18. Selenium 0.69 U N F 
7. Calcium 112,000 A 19. Silver 0.69 U N A 
8. Chromium 19 A 20. Sodium 556 A 
9. Cobalt 2.8 A 21. Thallium 0.69 U F 
10. Cooper 28 A 22. Vanadium 9.7 * A 
11. Iron i2,200 A 23. Zinc n N A 
12. Lead 39 A Percent Solids m 72.8 
Cyanide 0.69 U 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Carments: CV - cold vapor 

Lab Manager_ 
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Form I 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

INORGANIC ANALYSIS 

LAB NAME RECRA ENVIRONMENTAL, INC. 

SCW NO. 

LAB SAMPLE ID. NO. SH8773403051 (9118) 

(ol\\ o "£• 

131 

| EPA Sampie No. J 
I I 

I SH8773403051 ! 

Date 12/8/87 

DATA SHEET 

CASE NO. 87-1525A 

LAB RECEIPT DATE 11/10/87 

QC REPORT NO. 87-1525AQC 

Elements Identified and Measured 

Concentration: Low Indium 

Matrix: Water Soil X Sludge Other 

ug/L or 

1 .  
2 .  
3. 
4. 
5. 
6 .  
7. 
8 .  
9. 

1 0 .  
11. 
12.  _  
Cyanide 0.85 U 

(Circle One) 

Aluminum 10,200 A 13. Maqnesium 16,200 A 
Antimony 0.83 U N F 14. Manqanese 324 A 
Arsenic 7.7 N F 15. Mercury 1.01 CV 
Barium 196 A 16. Nickel 32 A 
Beryllium 0.83 U A 17. Potassium 2,100 A 
Cadrtuum 2.0 A 18. Selenium 0.83 U N F 
Calcium 67,800 A 19. Silver 1.0 N A 
Chromium 59 A -20. Sodium 831 A 
Cobalt 12 A 21. Thallium 0.83 U F 
Copper 167 A 22. Vanadium 30 * A 
iron 17,800 A 23. Zinc 346 N A 
Lead 665 A Percent Solids (%) 59.2 

Footnote: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Coiments: CV - cold vapor 

Tab Manager 
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CURVE FORMULAS 

T - R tan |  I 
5 0  t an  F  I  

1 ~ Sin. * D 

Sin. i D -  ̂  

sin.iD_52ii5Ji 

R — T cot. J I Chord clef. — 

50 
R 

chord* 

I 
No. chords - g 

Tan.def. - J chord dcf. 

Sin. I 13 
E » R ex. sec J I 

E - T tan 4 I 

The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve, very nearly. 

To find angle for a given distance and deflection. 
Rule 1. Multiply the given distance by .01745 (def. for 1 for I It.) 

and divide given deflection by the product. 
Rule 2. Multiply given deflection by 57-3. and divide the product t>y 

the given distance. . . 
To find deflection for a given angle and distance. Multiply the angle 

by .01745, and the product by the distance. 

GENERAL DATA 
RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the 

base. Add quotient to base for hypotenuse. 
Given Base 100. Alt. IO.IO* + 20O = .5. 100 + .5 - 100.5 "VP-
Given Hyp. 100, Alt. 25.25' +200 = 3-ICS;- 100-3.125-96.875 

Error in first example, .002; in last, .045. 
To find Tons of Rail in one mile of track: multiply weight per yard 

by 11, and divide by 7. 

L EVEIING The correction for curvature and refraction, in feet 
and decimals of feet is equal to 0.674d* where d is th'hd's^i^^; 
The correction for curvature alone is closely, Jd*. The combined, cor 
rectlon is negative. 

PnnnvoLE ERROR. If d.,d„da,etc. are the discrepancies of various 
results from the mean, and if Ed' - the sum of the squares of these 
ences and n=the number of observations, then the probable error of the 

* Base'. 

MINUTES IN DECIMALS OF A DEGREE 
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C U R V E  F O R M U L A S  

T — R tan i.i 
50 tan j I 

1 " Sin. i D 

Sin. i D - ̂  

s i n . J D . 5 o i « L U  

R - T cot. J I 

R 
5° 

Chord clef. 
chord* 

R 

i 
D 

No. chords > 

Tan. clef. - J chord def. 

Sin. 11-> 

E = R ex. sec 1 I 

E — T tan \ I 

The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve, very nearly. 

To find angle for a given distance and deflection. 
Rule 1. Multiply the given distance l»y .01745 (def. for 1 for 1 It.) 

and divide given deflection by the product. 
Rule 3 .  Multiply given deflection by 57 3. and divide the product by 

the given distance. . 
To find deflection for a given angle and distance. Multiply the ang 

by .01745, and the product by the distance. 

G E N E R A L  D A T A  

RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the 
base. Add quotient to base for hypotenuse. 

Given Base 100.  Alt. IO .IO« + 2OO = .5 .  ino-f-.5- 11x1.5  hyp. 
Given Hyp. 100,  Alt. as-iS' + i"0 = 3 >25- 100-3 ra.S =<A875 ~ Base. 

Error in first example, .002;  in last, .045.  

To find Tons of Rail in one mile of track: multiply weight per yard 
by 11, and divide by 7. 

LEVEIING The correction for curvature and refraction, in feet 
and decimal, of feeti. equal to 0.674 d- where d is thed'atancemjnile.; 
The correction for curvature alone is closely, j|d . 1 he combined, cor 
rectlon is negative. 

P n n B i D L E  ERROR. If d,,d.,d,,etc. are the discrepancies of various 
result, from the mean, and if Id* -the sum of the squares1 qf these dtller-
ences and n=the humber of observations, then the probable error of the 

mean = 
±0.6746 

I ld' 
\n(n-: 

•=» 

1) 

MINUTES IN DECIMALS OF A DECREE 

R .0167 11' . 1633 
i .0333 It . 2000 
9 .0500 19 .2107 
4 .0667 14 .2333 
9 .0833 14 .2500 
9 .1000 19 .2667 
7 .1167 11 .2833 
n .1333 18 . 300*1 
• 

19 
.1500 
.1667 

19 
19 

.3167 
. 3333 

tr .3500 31' 
tt .3607 31 
19 .3833 99 
14 .4*810 94 
14 .4167 94 
19 .4333 96 
17 .4500 97 
78 .4667 98 
19 .4833 99 
99 . 5*K>0 49 

.5167 

.5333 

.55*8) 

. 5607 

. 5K33 

.6000 

.6107 

.6333 

.6500 

.6667 

41' 
42 

. 6H33 

.7000 
41' 
47 

. H.MNI 

. 8007 
49 .7167 43 .8833 
14 .7333 44 .0*88) 
44 .75*81 44 .9107 
49 . 7667 49 .9333 

.05(8) 41 .7833 47 

.9333 

.05(8) 
48 .8*88) 48 .0067 
49 .8107 49 .9833 
49 .8333 40 1.0*88) 

INCHES IN DECIMALS O f  A TOOT 

1 1 0  3-3*2 '/i 0052 .*8178 .0104 .0156 .02**8 .020*^ ^0313 .<M17 3^1 
* 6 7 

.0625 
n 

.0720 

1 2 3 4 & 
.0833 .1607 .2300 .33:13 -4167 

& 0 
5000 .5833 .6667 .7500 

10 11 
.8333 .0167 

:i 

' oJf-
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ytû /cc 

<r6»l«£. 

- > Z  

a 

/  ̂ — 

v\ 

, fdv>~^0 * ;> 

y<> 

"7, 
/ /  

.£ 
V 4 

s 

it 

ln, 

S/'̂ A 
f .f tc/n a>~7 

' t y 

/a 

. 

S , t 

'f 
) 
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ork State Department of Environmental Conservation 
"oad, Albany, New York 12233 

AUG 2 4 1988 

Mr. David Johnson,  P.E.  
Project  Manager 
Engineering Science,  Inc.  
290 Elwood Davis Road 
Liverpool ,  NY 13088 

Thomas C. Jorling 
Commissioner 

Dear Mr.  Johnson:  

Re- Mercury Sediment -  Onondaga Lake 
Si te  I .D.  #734030 

Enclosed are copies of  the two f inal  ^P 'e  data ^ry package^ 
for  the Mercury Sediments -  Onondaga Lake s i te ,  .T7 .  .  
been reviewed by our Quali ty Assurance Section ana is  considere 
v a l i d .  

The fol lowing is  a l is t ing of the sample identif icat ion numbers and 
their  corresponding locat ions:  

Sample ID No. Sample Point  

9/22/87 SH87734030141 S-14 
SH87734030142 S-14 
SH87734030143 S-14 
SH87734030144 S-14 
SH87734030145 S-14 
SH87734030291 S-29 
SH87734030292 S-29 
SH87734030293 S-29 
SH87734030294 S-29 
SH87734030295 S-29 
SH87734030381 S-38 
SH87734030382 S-38 
SH87734030383 S-38 
SH87734030384 S-38 
SH87734030385 S-38 
SH87734030011 W-l 
SH87734030012 W-l 
SH87734030021 W-2 
SH87734030022 W-2 
SH87734030023 W-3 '  
SH8773403008 W-8 
SH8773403060 W-8 

(0-3")  
(3-6")  
(12-18") 
(24-30") 
(36-41") 
(0-3")  
(3-6")  
(12-18") 
(24-30") 
(36-42") 
(0-3")  
(3-6")  
(12-18") 
(24-30") 
(36-42") 
(4 meters)  
(14 meters)  
(4 meters)  
(11 meters)  
(16 meters)  
(3 meters)  
(3 meter  Duplicate)  

Matrix 

Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Water  
Water  
Water  
Water  
Water  
Water  
Water  

11/10/87 SH8773403045 
SH8773403007 
SH8773403044 

S -45 (Nine Mile Creek-Amboy) Sediment 
W-7 (Nine Mile Creek-Up of  Geddes)Water  
S-44 (Nine Mile Creek) Sediment 



(o £ i ^ ^ -6ft 

Page 
David Johnson,  P.E.  

Sample ID No. Sample Point  
Matrix 

SH8773403047 S-47 
SH8773403012 W-12 
SH8773403046 S -46 
SH8773403006 W -6  
SH8773403049 S-49 
SH8773403010 W-10 
SH8773403048 S -48 
SH8773403009 W-9 
SH8773403004 W-4 
SH8773403005 W-5 

SH8773403050 S-50 
SH8773403011 W-ll  
SH8773403061 W-5 
SH8773403013 W-13 
SH8773403051 S-51 

(Tributary 5A) 
(Tributary 5A) 
(East  Flume) 
(East  Flume) 
(Bloody Brook) 
(Bloody Brook) 
(Geddes Brook) 
(Geddes Brook) 
(Metro Sewage Treat .  Plant)  
(Barge Canal  Inlet-

Onondaga Creek) 
(Ley Creek) 

(Duplicate^of SH8773403005) 
(Harbor Brook) 
(Harbor Brook) 

Sediment 
Water  
Sediment 
Water  
Sediment 
Water  
Sediment 
Water  
Water  
Water  

Sediment 
Water  
Water  
Water  
Sediment 

The sampling points  correspond to the locat ions designated on t h e  
iap previously suppl ied to  you.  

This information should now "hi  ̂  s i  t i l  ^  ̂  
require to prepare the draft  Pna^e 

If  you have any quest ions regarding this  data or  the s i te ,  you may 

contact  me a t  (518)  457-9538.  

Sincerely,  

\; 1 i c 
•{ww !• 

David Vitale _ ,  
Bureau of  Hazardous Si te  Control  
Division of  Hazardous Waste 

Remediat ion 

Enclosures  



. . . . .—J—-""—~ ,d, Albany, New York 12233 

SEP 12 1988 

Thomas C. Jorling 
Commissioner 

Mr David Johnson, P - E *  
Project Manager 
Engineering Science Inc. 
290 Elwood Davis Road 
Liverpool ,  NY 

Oear «r.  Oo^n, ^ ^  

^ ed is the final l ist  of Enclosed is cne ^  and $-iu. 
locations for statl°^nates 'for these sites.  
the state plane coor required from our 

u iw nrovide you With the *inal Jat If  y0u have any This should provide y phase n report.  1T j  
s- 457-9;38-

M Sincerely, 

David Yitalts site Control 
Bureau of o«^a„rdous Waste 
Division 

Enclosures 



'*** A. Sanple Collection Data for 1986 Ooalaga lake SedLaent Coring. r„m ,ln> 
.. .... — zero line Vert.f(-) S2S2JM HttSj5E&m ^ 

C £ „  9 0 - 0 2 - 3 0  6 8 - 1 2 - 3 0  4 1 1 3  f  J  3 9  

p £ "  -  « - » " «  Hit «| f » 
C b o I I  9 0 - 2 2 - 2 0  " - 3 9 - 3 0  3 2 0 0  2 ,  p  ; 4 2  
C bo U 90-12-20 68-38-50 2053 42 P 42 
C t o K  9 0 - 3 0 - 2 0  3 2 7 - 1 4 - 4 0  .  ,  4 4  

p tn OT - 255-45-40 2363 v 53 

» '° » ' Willis 1Q0Q 32 P » 
P to PT 90-29-20 30 -33-2o ^ 6 » » 
P to LV 101-47-30 969 6 

P to KT - 35-40-00 1704 p 47 
s ? s - 0-2°-10 2700 I h 40 
I S IV - 77-08-30 2056 2 „ 40 

_ 309-58-05 4215 2 p 41 
°a£fG 90-21-30 321-25-00 2442 65 
G to JG 90-01-50 6-16:40 1324 V 42 

£ £ £  -  3 3 3 -20-10 3020 =6 p 54 
G to JG 90-32-45 396-54-15 12 n 42 
g to JG 90-33-05 l°*-Vrfn 3Q25 60 p j5 
G to JG 90-00-00 372-52 20 g II 59 

II to SJ 90"°-"30 238-52-10 3348 £ VIM 57 
II to SJ An "3064 64 r 

G to JG 89-58-50 264-54-40 5054 „ 36 S£S 90^45 SEE i 
H to SJ 9°"°-"10 277-37-30 3529 62 P . J" 
11 to 127-07-50 2054 6 " 51 M hn fill - i z i  u l  o u  cq P 51 

1 
TABLE A. Sanple Collection 

Sta. Data Time : 

2 9/9 1800 
3 9/9 1700 
4 9/11 1500 
5 9/9 1530 
6 9/9 1830 
7 9/9 1600 
8 9/9 1500 
9 9/10 1545 

10 9/11 1535 
11 9/10 1615 
12 9/11 1830 
13 9/11 1730 
14 9/22/87 
15 9/10 1650 
16 9/11 1800 
17 9/8 1545 
18 9/9 1000 
19 9/5 1030 
20 9/11 1915 
21 9/10 1735 
22 9/8 1800 
23 9/8 1630 
24 9/9 1100 
25 9/8 1830 
26 9/15 1400 
27 9/9 1215 
28 9/5 1130 
29 9/22/87 
30 9/8 1900 
31 9/10 1210 
32 9/15 1400 
33 9/10 1130 
34 9/15 1530 
35 9/10 1830 

*37 9/15 1600 

38 9/22/87 
39 9/12 1330 

ill i m • -M ii § 
ill ! hi * • • • i 

p: 



I 

TABLE A. 

* it 36 9/12 

Sta. Date Time 

40 9/12 1230 
41 9/10 1045 
42 9/12 1130 
43 9/10 1245 

9/11 1430 

1000 

Zero line Vert.^'") Horlz.<M°"M Range (ft) Water Depth (ft) Corer Core length (in) 

H to SJ 
H to SJ 
H to SJ 
H to SJ 

.25-15-40 
20-45-20 
29-01-10 
245-20-45 

4200 
2966 
766 
2003 

112' to western abutment of thruway bridge over outlet 
83' to eastern abutment of thruway bridge over outlet 

90' to western abutment of railroad bridge over inlet 
87' to eastern abutment of railroad bridge over inlet 

3 
29 
14 
31 

15 

H 
P 
V 
P 

V 

V 

17 
47 
56 
41 

41 

35 

Abbreviations 

C - China 
P - Pleasant 
G - Griffin 
M - Mercury 
H - Mores 
LK - Lakeland Water Tower 
LV - Liverpool Water Tcwer (more southerly with pointed top) 
RT - WHEN Radio Tower (most northerly) 
JG - John Glenn Standpipe 
SJ - St. John the Baptist Church Spire 
SH - Sacred Heart Church Spire (eastern spire with gold cross) 

* A range could not be obtained from either Mercury or Griffin— therefore, two 
angles were provided. /pT 

** Ranges and angles could not be obtained for Stations 1 and 36 — however, by using _£; 
a rangefinder, distances to bridge abutments from the sampling locations were obtained. 
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NYSDEC REAL PROPERTY SERUICES REGION 7 

PRELinlNARY STATE PLANE COORDINATES (NAD 19271-19H6 ONONDAGA LAKE SEDIMENT CORING STATIONS (COMPUTED USING DATA SUPPLIED BY ^..JREAU 

DP TECHNICAL SERUICES AND RESEARCH} 

PC CAD UERSION 1.018 HOUSEMAN & ASSOCIATES (7131 8S0-S1B0 

DATE 09-25-1387 TIME 10:36:17 
PROJECT ONONDAGA LAKE HAZARDOUS UASTE FILE 7-34-370 
DATA PILE 4 ALLOCATED FILE SIZE 2000 POINTS 20 LOTS PER BLK 

POINT BEARING DISTANCE POINT NORTHING EASTING ELEUATION OBJECT 

LIST POINTS 
102 
103 
104 
105 
106 
107 
108 
10S 
110 
111 
112 
113 
114 
US 
116 
117 
118 
US 
120 
121 
122 
123 
124 
125 
126 
127 
128 

129 
130 
131 
132 
133 
134 
135 
137 
138 
139 
140 
141 
142 
143 

1134221. 
1133414. 
1131445. 
1132204. 
1133462. 
1131708. 
1130SS7. 
1129S20. 
1123244. 
11280B0. 
1127297. 
1126460. 
1127304. 
1127263. 
1126247. 
1126234. 
1127S49. 
1128899. 
1130574. 
1128634. 
1124952. 
1125770. 
1124793. 
1124037. 
1122996. 
1123421. 
1127307. 
1125851. 
1125415 
1123341 
1123333 
1121035 
1121339 
1119170 
1117903 
1118015 
1117331 
1117667 
111BS34 
1119477 
1121B44 

5615 
8213 
7041 
330S 
2S93 
9794 
13S6 
8498 
3188 
8887 
6180 
5628 
S47B 
9805 
6524 
3712 
2075 
6350 
.3810 
.8916 
.3482 
.4743 
.2019 
. 93SB 
.3735 
.8300 
.2770 
.8793 
.7571 
.0820 
.7533 
.1165 
.0159 
.4110 
.1275 
.6842 
.2981 
.5973 
.1304 
.7929 
.7399 

591922.4431 
591163.4527 
591149.8020 
592569.2984 
593837.S42S 
59SS44.3699 
593840.6050 
5S2B36.3303 
592061.1172 
593991.9763 
593646.2399 
594028.2835 
595154.5210 
596151.6549 
S9S2S2.7SS2 
597760.3776 
599111.1160 
600255.2424 
S97S11.BS06 
596130.0137 
597769.1493 
597737.0991 
S9990S.2721 
598707.9801 
S99711.996S 
600072.0650 
602029.2250 
601367.1208 
603875.0062 
601974.0181 
605809.3312 
604077.7917 
607678.3890 
606582.3670 
607409.4251 
60S794.B726 
605480.5398 
604598.2420 
603676.9012 
601677.7308 
600465.8899 

0 .  
0 .  
0 .  
0. 
0 .  
O .  
0 .  
0 .  
0 .  
a .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0. 

0 .  
0 .  
0. 
0. 
0. 
0. 

0 .  
0 

0  
0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
OOQ 
000 
000 
000 
000 
OOQ 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 

2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12  
13 
14 (9/22/87) 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
37 
38 
39 
40 
41 
42 
43 

(9/22/87) 

(CORRECTED 3/30/87) 
(9/22/87) 
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